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INTRODUCTION
This document is the supplement of the report "River floodplains and policy
- A European approach". The report is the result of a six month research at
the Centre for Environmental Studies of Leiden University.
An interdisciplinary group of six students studied the environmental
problems in European floodplains and searched for solutions at a European
level.
In order to get. a clear view of the situation in the various floodplains in
Europe regarding to characteristics, functions, usage and natural values,
and regarding the problems which play a part in them specifically or
generally, a number of case studies have been carried out. These case
rivers are the Rhine, the Loire, the Guadalquivir, the Po, the Thames and
the Sava.
This document contents the draft versions of the complete case studies of
these rivers, which were considered to be too long to be included in the
report. We want to ask attention to the fact that these versions are only
draft versions. This is also the reason that the Rhine case is not
translated in English.
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De Rijn ia een van de belangrijkste grote rivieren in West-Europa. Het
stroomgebied, bijna 185000 km2 (de Jong & Smit, 1989) strekt zich uit
over gebieden in tien Europese staten. De rivier stroomt door
Zwitserland, de Duitse Bondsrepubliek, langs de grens met Frankrijk en de
delta ligt in Nederland. Verder liggen er stukken van het stroomgebied in
Italië, Lichtenstein, de DDR, België en Luxemburg (Le bassin du Rhin).
De Rijn is 1320 km lang en ontspringt met twee takken in de Alpen, de
Vorder- en Hinterrhein. Het water van de Vorderrhein is afkomstig uit het
Tomameer (2350 m) en de Hinterrhein ontstaat uit een permanente gletsjer,
de Paradiesgletsjer (fig.l). Circa 60 à 70 km stroomafwaarts komen deze
beide rivieren bij Chur samen in de Alpenrhein. De rivier verlaat hier
het typische berglandschap, waar sprake is van smalle, steile dalen met
veel watervallen. Na Chur wordt het dal breder, de bergen wat lager en
het verval kleiner, waardoor de stroomsnelheid lager wordt (Willems,
1987).
Bij Bregenz stroomt de Rijn in de Bodensee, dat daardoor als een
natuurlijk stuwmeer functioneert. De Bodensee is ongeveer 60 km lang, op
enkele plaatsen zelfs 10 km breed en ongeveer 250 m diep. Het meer is
FIG. l The Rhine catchment
tijdens de laatste ijstijd uitgesleten door een gletsjer en heeft door
zijn grote inhoud een belangrijke reservoirfunctie, vooral in het
voorjaar wanneer de hoeveelheden smeltwater erg groot zijn. Hierdoor is
benedenstrooms de kans op overstromingen kleiner. De Alpenrhein brengt
erg veel sediment mee, waardoor het meer in de loop van de tijd wel wat
van zijn diepte heeft verloren (Willems, 1987).
Het Rijnwater gaat via verschillende stroomroutes door de Bodensee en
verlaat het meer bij Konstanz. Via de watervallen bij Schaffhausen, waar
de rivier de Hochrhein heet, stroomt het water door het grote verval in
dit gedeelte zeer snel door Basel. In dit traject mondt ook de Aare uit,
een zijrivier met een groot stroomgebied in Zwitserland, die vrij veel
water toevoert aan de Rijn (Willems, 1987).
Vanaf Basel, waar de zuidelijke en noordelijke Oberrhein begint is de
Rijn bevaarbaar voor schepen. Het stuk direct na Basel is nog zeer wild,
zodat om scheepvaart mogelijk te maken in 1948 het Elzas-kanaal is
aangelegd. Daarna verbreden bedding en dal zich sterk tot 30 à 40 km. In
dit gebied liggen dan ook een aantal grotere steden {Willems, 1987).
Na Mainz, waar de Mittelrhein in een bocht om het Taunusgebergte stroomt,
wordt het stroomdal weer smaller en stroomt de rivier tussen de heuvels
van Rheinland-Pfalz. Ook in deze streek zijn ten behoeve van de
scheepvaart grote stukken langs de Ober- en Mittelrhein gekanaliseerd of
anderszins rechtgetrokken (Willems, 1987).
Na Bonn verlaat de Rijn de bergen en komt definitief in het laagland,
waar opnieuw de stroomsnelheid lager wordt. De Niederrhein, zoals de
rivier hier heet, stroomt vervolgens door het Ruhrgebied. Deze streek
wordt vooral gekenmerkt door een grote concentratie van steden en
industrie, met alle gevolgen van dien voor de waterkwaliteit.
Tenslotte stroomt de Rijn bij Lobith Nederland binnen, waar bij de
Pannerdense Kop de echte delta begint. De Rijn splitst eerst in Rijn en
Waal, die beide naar de Noordzee stromen. Ter hoogte van Arnhem heeft de
Rijn nog een zijtak, de IJssel, die naar het IJsselmeer stroomt.
II. Hydroloqi»
Geomorfologisch gezien kan de Rijn van origine in twee verschillende
stukken worden verdeeld. In het zuidelijke deel, ongeveer tussen Basel en
Karlsruhe, heeft de rivier een vlechtende loop en daarna begint de rivier
te meanderen (Dister et al-, 1990).
Het hydrologische karakter van de Rijn wordt wel "alpine" genoemd, het
wordt dus sterk beïnvloed door de oorsprong in het Alpen-gebergte. Dat
betekent een lage waterstand aan het eind van de herfst en in de winter
en een hoge waterafvoer in het voorjaar en de zomer, door de zomerregens
en de afvoer van smeltwater (tab.l, bijl.l). Meer stroomafwaarts monden
steeds meer zijrivieren uit in de Rijn, gevoed vooral door regenwater en
gedeeltelijk ook door water uit andere berggebieden. Hierdoor en ook door
de retentiecapaciteit van meren en vegetatie (pers. comm. Saeijs, 1990)
worden benedenstrooms eerder genoemde verschillen tussen zomer- en
winterafvoer en de fluctuaties binnen de seizoenen kleiner (Dister £
Obrdlik, 1989; Dister et al., 1990) en de afvoer regelmatiger.
Vanaf de tweede helft van de vorige eeuw zijn er ten behoeve van de
veiligheid en de scheepvaart ingrijpende maatregelen getroffen, die het
hele stroomgebied van de Rijn hebben veranderd in een zeer gereguleerd
hydrologisch systeem. Zowel boven- als ook meer benedenstrooms zijn veel
waterbouwkundige werken aangelegd, voornamelijk in de vorm van
kanalisaties, stroombedregulaties, aanleg van dijken en het aanbrengen
van oeververzwaringen.
De belangrijkste ingrepen zijn in het kort als volgt te karakteriseren
(de Jong £ Smit, 1989).
* Al vanaf de 15e eeuw worden vooral in het laagland dijken aangelegd ter
verbetering van de veiligheid van het omliggende land met als gevolg een
sterke afname van het totale oppervlak aan overatromingsvlakten.
* In de bovenstroomse gebieden zijn veel regulerende ingrepen als de
aanleg van stuwen en wateropvangbekkens gepleegd, enerzijds voor de
verbetering van de veiligheid, anderzijds voor energiewinning.
* Ten bate van de scheepvaart zijn grote stukken gekanaliseerd, waarin
het waterpeil sterk gereguleerd wordt, zodat ook bij lage waterstanden
gebruik door grote schepen mogelijk blijft. Vaak worden deze kanalen
gecombineerd met andere waterwerken als waterkrachtcentrales of stuwen.
»Tot slot is ook de hele delta van de Rijn behoorlijk beïnvloed en gere-
guleerd. De monding van de Rijn valt samen met de monding van de Haas.
Naast de aanleg van vele dijken in het hele lage gedeelte van de Rijn is
er een grootscheeps Delta-plan afgerond. Het IJsselmeer, waarin de IJssel
uitmondt, is afgesloten van de Noordzee en verder zijn er in het delta-
gebied een aantal natte gebieden ingepolderd en drooggemalen,
voornamelijk voor bebouwing en het verbouwen van voedsel.
(Een meer gedetailleerd overzicht is te vinden in tab.2, bijl.l).
III. Gebruik
In de overstromingsgebieden van de Rijn zijn een aantal typen gebruik te
onderscheiden, namelijk landbouw en bosbouw, transport, het winnen van
zand, klei en andere delfstoffen, industriële activiteiten, bebouwing en
recreatie.
Wat de landbouw betreft is er boven Basel vooral sprake van bosbouw en
voor zover de gebieden er geschikt voor zijn ook wat extensieve veeteelt,
melkveehouderij en akkerbouw (Le Bassin du Rhin). In de Oberrhein-vallei
beginnen de veel intensievere vormen van landbouw, wijnbouw, bosbouw en
fruitteelt. Langs de Mittelrhein is er intensieve landbouw, wat wijnbouw
en bosbouw en in het lage deel bij de Nederrijn is het voornamelijk nog
zeer intensieve landbouw (Le Bassin du Rhin). Het Rijnstroomgebied scoort
dan ook zeer hoog in vergelijking met andere riviergebieden wanneer het
gaat om landbouwproductie (pers.comm. Saeijs, 1990)
De Rijn is een van de belangrijkste transportaders van Europa wat zeker
nauw samenhangt met de grote industrie gebieden die te vinden zijn langs
de rivier. Behalve de internationale scheepvaart is ook de binnenvaart
van groot belang, vooral vanaf de vijftiger jaren {Willems, 1977).
De industrie is langs de hele Rijn te vinden, maar met bepaalde
concentratie gebieden bijvoorbeeld in het Ruhrgebied en bij Rotterdam.
Bekend zijn ook de vele chemische industrieën die voor een groot deel
verantwoordelijk zijn voor de vervuiling van het Rijnwater.
Een activiteit, die sterk afhankelijk is van de overstromingsvlakten zelf
en ook vrijwel langs de hele rivier plaats heeft, is het winnen van
delfstoffen als zand, grind en klei.
Bewoning en bebouwing is geconcentreerd in centra bij de grote steden in
het gedeelte tussen Basel en Rotterdam, waarbij de meeste mensen
waarschijnlijk in het Ruhrgebied en in Nederland wonen. In het hele
Rijnstroomgebied wonen ongeveer 60 miljoen mensen (perB.comm. Saeijs).
Tot slot de recreatie, op de Rijn zelf waarschijnlijk niet van groot
belang, omdat de rivier erg druk bevaren wordt door beroepsscheepvaart,
maar wel zijn er recreatiemogelijkheden als campings en jachthavens in de
u iterwaardgebieden.
IV. B»Etuur
Het beleid en beheer omtrent de Rijn en zijn stroomgebied wordt bepaald
door voornamelijk de regeringen van Zwitserland, de Duitse
Bondsrepubliek, Frankrijk en Nederland. En behalve de nationale
regeringen zijn ook de lagere bestuursniveau's van belang, zoals de
deelstaten in Duitsland en de provincies in Nederland. De invloed van
deze verschillende bestuursniveau ' s werkt door in het
natuurbeschermingsbeleid, wat van belang is van is voor het beheer van de
uiterwaarden. Gezien het stroomgebied grotendeels in Duitsland en
Nederland ligt zijn deze twee landen het meest van belang om verder op in
te gaan en verder zal de nadruk op het natuurbeschermingsbeleid worden
gelegd.
(Deze paragraaf is gebaseerd op Baldock et al., 1987)
IV.l Bondsrepubliek Duitsland
IV.1.1 Inleiding
Natuurbescherming in de BRD is primair de verantwoordelijkheid van de
afzonderlijke deelstaten, de "Bundesländer", die op diverse
beleidsterreinen waaronder het natuurbeleid vrij autonoom hun beleid
kunnen voeren.
Op nationaal niveau is er in 1986 een reorganisatie geweest waarmee een
nieuw Ministerie voor milieu, natuurbescherming en reactor veiligheid is
opgericht, die nu de leiding heeft over natuur- en landschapsbeecherming.
IV.1.2 Bestuursstructuur en wetgeving
Er zijn in de BRD 6 bestuursniveau's die het beleid bepalen:
- Bund (Federale regering)
- Land (Deelstaat regering)
- Bezirke (Regionale regering)
- Regionen (Regio's voor fysische planning)
- Kreise (Districten)
- Gemeinden (Gemeenten)
De locale overheden en dan met name de Gemeinden en Kreisen zijn dankzij
de duitse grondwet (Grundgesetz) zeer autonoom in hun beleidsvoering.
Zowel de landinrichting als ook de implementatie en naleving van veel
wetgeving, inclusief natuurbescherming, vallen onder de
verantwoordelijkheid van de locale autoriteiten. Op het gebied van
planning en ruimtelijke ordening krijgen de laatste jaren de Regionen
steeds meer invloed. Deze Regionen werken ten dienste van de locale
overheden en zijn verbonden met de Bezirke. In de loop van de tijd zijn
ze vooral betrokken geraakt bij milieuvraagstukken en natuur- en
landschapsbescherming, zodat er duidelijke relaties bestaan tussen
natuurbeschermingsbeleid en ruimtelijke ordening.
De relaties tussen de Bund en de Ländern zijn vastgelegd in de grondwet
en zijn in drie categoriën onder te verdelen:
- Op bepaalde gebieden heeft de federale regering het alleenrecht op
wetgeving en hebben de deelstaten voor wetgeving toestemming van de
Bund nodig.
- Op bepaalde gebieden vervullen de deelstaten de belangrijkste rol,
zolang en zover de Bund zijn macht niet gebruikt.
- Op andere gebieden kan de federale regering de deelstaten nationale
kader-wetgeving opleggen, dat verder in de Länder-wetgeving
gedetailleerd wordt ingevuld.
Natuurbeschermingswetgeving valt onder de derde categorie. De federale
autoriteiten hebben een soort raamwet opgesteld en de deelstaten zijn
verantwoordelijk voor de verdere invulling en implementatie. Onder andere
het aanwijzen van te beschermen natuurgebieden valt onder de competentie
van de deelstaten.
Centraal staat dus de Federale Natuurbeschermings Akte uit 1976, met de
corresponderende Länder Akten. Verder bevatten andere wetten, daar waar
nodig en/of gewenst speciale aanvullende paragrafen ten behoeve van
natuurbescherming en het goed kunnen functioneren van ecologische
systemen. Ook horen hierbij afspraken over het formaliseren van
coördinatie tussen de verschillende bestuurslagen.
Belangrijk voor natuurbescherming is de relatie met het landbouwbeleid.
Een van de Akten gaat dan ook meer over landbouw dan over natuur. Deze
Akte regelde de financiering van gezamenlijke projecten met als enige
doel de stimulering van de landbouw, maar dit is later veranderd, zodat
ook milieu-projecten in aanmerking komen voor financiële steun. (Deze
Akte is overigens ook wat betreft reikwijdte bijzonder, omdat er wordt
uitgegaan van een gezamelijke competentie voor Bund en Ländern waarvoor
een aanvulling op de Grondwet nodig was.) Dit alles vereist nauwe
samenwerking tussen de ministeries van landbouw en van milieu, zowel op
nationaal als deelstaatniveau. De druk op de regering om meer gewicht aan
het natuurbeschermingsbeleid te geven ten opzichte van de landbouwsector,
neemt toe onder andere door grotere ecologische kennis, publieke opinie,
landbouwoverschotten etc. De behaalde successen zijn vooralsnog mager,
alleen de agrarische belangen worden wel zwakker, maar de natuurbe-
scherming wordt niet sterker en het budget voor natuurbeheer blijft
relatief laag.
De relevantie van het EG-beleid wordt vooral op agrarisch gebied steeds
groter, wat gevolgen kan hebben voor de souvereine posities van de deel-
staten.
IV.1.3 Federaal niveau
Wat betreft natuur en landschap probeert men in de BRD op landelijk
niveau ecologische principes als uitgangspunt te nemen en dit ook te
integreren in andere beleidssectoren. Landschap en natuurbescherming valt
onder één noemer en worden voornamelijk vertegenwoordigd door het
Bundesministerium für Umwelt, Naturschutz und Reaktorsicherheit (BMU),
dat in 1986 is gevormd. Het ministerie bestaat uit delen van andere
ministeries, die in de BMU zijn samengebracht met de
natuurbeschermingsafdeling van het ministerie van landbouw. Van het
budget van het BMU wordt een relatief laag bedrag besteed aan
natuurbescherming, waar dan de uitgaven door regionale en locale
overheden nog bijkomen.
De rol van het natuurbeleid wordt bepaald door de wetgeving op dit
gebied. De Federale Akte over Natuurbescherming en Landschapsbeheer
streeft ernaar dat alle publieke organen de doelstellingen van natuur- en
landschapsbeheer ondersteunen voor zover hun competentie daartoe reikt.
Bij projecten aie mogelijk gevolgen kunnen hebben voor natuur moeten in
een vroeg stadium van de planvorming natuurbeschermings-autoriteiten in
de planning betrokken worden. Deze verplichting is weliswaar vastgelegd
in de wet en biedt ook goede mogelijkheden tot een verantwoord omgaan met
natuurgebieden, maar de mate waarin dit wordt uitgevoerd varieert sterk.
De betrokkenheid bij EG-natuurbeleid is relatief gering. Wel wordt
verwacht dat dit zal toenemen, wanneer dit EG-beleid serieus van de grond
komt. De federale regering overweegt, naast duitse bijdragen aan
verschillende EG-commissies, als die voor de Washington Conventie en een
aantal voorbereidende commissies voor de Habitatrichtlijn, Educatie en
Gebiedsbescherming, ook een afdeling Natuurbescherming toe te voegen aan
zijn Permanente Vertegenwoordiging (Ständige Vertretung) in Brussel.
Internationale conventies en overeenkomsten moeten meestal op nationaal
niveau worden uitgewerkt en hebben dan ook hun doorwerking en
implementatie in de Federale Natuurbeschermingsakte gekregen (wat echter
minder goed aansluit bij het gedecentraliseerde beleid in de BRD). Het
meest ingrijpend wordt waarschijnlijk de Habitatrichtlijn, als gevolg
waarvan de deelstaten vergaande maatregelen moeten nemen voor
bescherming, beheer en ontwikkeling van habitats, maatregelen die in hoge
mate van bovenaf worden opgelegd.
Over het algemeen is de waarde van dergelijke conventies afhankelijk van
de implementatie en controle door de regeringen van de ondertekenende
landen. Ondanks dat de meeste duitse deelstaten het gevoel hebben dat de
Federale Akte verder reikt en beter is geïncorporeerd dan de meeste
internationale conventies, worden deze toch serieus genomen en de meeste
betrokken autoriteiten zien het als een belangrijke taak ze verder uit
te werken en te verbeteren.
De aandacht van de federale autoriteiten op het gebied van habitat- en
soortsbescherming zal zich in de naaste toekomst vooral gaan richten op
zaken als onderzoek, programma's gericht op speciale soorten, nationale
demonstratie-projecten, verbetering van de wettelijke basis voor gebieds-
bescherming en ook een meer in dit verband herzien landbouwbeleid.
Belangrijk zal hierbij de bijdrage van de Bundesanstalt für Naturschutz
und Landschaftsokologie (BFANL) zijn, een instituut met een onderzoeks-
en adviesfunctie.
IV.1.4 Deelstaatniveau
De organisatie en struktuur van de deelstaatregeringen betreffende milieu
zijn per Land zeer verschillend, waardoor het moeilijk is een algemene
indruk te geven van het natuurbeleid op dit niveau. Soms is het
ondergebracht bij ruimtelijke ordening, soms is het autonoom of maakt het
-
deel uit van het ministerie van landbouw. Geen enkele constructie bleek
echter tot nu toe een garantie voor een goed natuurbeschermingsbeleid.
Een voorbeeld is het milieu ministerie van Nordrhein-Weatfalen, een van
de uitgebreidste deelstaatministeries op dit gebied. Onderwerpen als
agrarische productie, voeding en kwaliteitscontrole, bodembescherming,
afvalverwerking, waterbeheer en vervuiling, natuurbescherming,
landinrichting en ruimtelijke ordening vallen allemaal onder dit
ministerie. De afdeling bosbouw, natuurbescherming landinrichting heeft
een onderafdeling bosbouw, natuurbescherming en jacht en die heeft weer
een zestal secties onder zich. Hieronder vallen algemene onderwerpen
betreffende natuurbescherming, een afdeling die zich bezighoudt met
soorts- en gebiedsbescherming, een afdeling landschap en water, een
afdeling landschap en ruimtelijke ordening, jacht en een meer op educstie
en voorlichting gerichte afdeling. Andere deelstaatministeries hebben
soms een redelijk vergelijkbare organisatiestructuur.
IV.2 Nederland
IV.2.l Inleiding
Het belang dat in Nederland gehecht wordt aan natuurbescherming komt
zowel in de eigen beleidsstructuur naar voren als ook in de
voortrekkersrol die Nederlandse vertegenwoordigers hebben in
internationale beleidsbepalende commissies.
In Nederland ligt de verantwoordelijkheid voor natuurbescherming bij het
Ministerie van Landbouw en Visserij. Inmiddels is dit ministerie dan ook
veranderd in Ministerie van Landbouw, Natuurbeheer en Visserij. Daarnaast
is er het ministerie van Volksgezondheid, Ruimtelijke Ordening en Milieu
(VROM), waar milieubeleid wordt opgesteld.
IV.2.2 Ministerie van Landbouw en Visserij
Dit ministerie heeft naast een Directoraat-Generaal voor Landbouw en
Voedselvoorziening ook een Directoraat-Generaal voor Landelijke gebieden
en Kwaliteitszorg, waaronder natuurbescherming valt.
Natuurbescherming valt nog niet zo heel lang onder het Ministerie van
Landbouw en Visserij, een beslissing die destijds dan ook veel kritiek
opleverde uit natuurbeschermingskringen. Er bestond vrees dat dit ten
koste zou gaan van de natuurgebieden, omdat de landbouwbelangen zeer
zwaar wegen binnen dit ministerie. Een positieve kant is echter dat
natuurbeschermings- en milieuoverwegingen nu in een vroeger stadium van
de agrarische beleidsvorming een rol kan spelen.
Wel heeft men onderkend dat het van stategisch belang is dat het ministe-
rie van VROM, het milieuministerie dus, verantwoordelijkheid blijft
houden voor een deel van het natuurbeleid, waarin zij dan een
voortrekkersrol zou moeten vervullen. Momenteel zijn onderwerpen als
bodem, water en lucht, algemene milieuomstandigheden en ecologie
ondergebracht bij VROM.
Onder het Directoraat-Generaal Landelijke gebieden en Kwaliteitszorg
vallen een aantal directies die direct van invloed kunnen zijn. Deze
worden hieronder kort besproken. Echter ook de beleidsterreinen van
andere Directoraten zoals Open-luchtrecreatie en de Landinrichtingsdienst
hebben raakvlakken met het milieu en natuurbeleid.
1. Natuur-, Milieu- en Faunabeheer heeft een aantal specifieke taken op
het gebied van natuur- en landschapsbescherming, milieu en ruimtelijke
ordening en soortsbescherming. Er is een centrale staf in Den Haag en in
elk van de twaalf provincies een adviesorgaan.
2. Beheer landbouwgronden met als hoofdtaak de aankoop, het beheer en de
verkaveling van (landbouw-)gronden in dienst van L té V en VROM. Er wordt
bijvoorbeeld land aangekocht voor bos- en landschapsprojecten of als
natuur reserve. Het bureau heeft daarnaast te maken met EG-maatregelen
als de bergboerenregeling en heeft een belangrijke taak binnen de
nationale wetgeving omtrent beheersovereenkomsten met individuele
landbez itters.
3. StaatsBosBeheer (SBB), een organisatie die zich bezig houdt met het
beheer en de bescherming van bos en andere natuurgebieden. Er is een
centrale staf van zo'n 1800 mensen en verder hebben ze invloed in de
provincies via een adviseur voor bos- en landbouw en een landbeheerder.
Het belang van deze organisatie blijkt uit het grote oppervlak aan
natuurgebied, dat onder hun beheer valt. Van het totale bezit van 141000
ha is 34000 ha bos, 52500 ha natuurgebied en 25000 ha natuurmonument, wat
betekent dat meer dan de helft van het Nederlandse natuurgebied onder
beheer valt van Staatsbosbeheer.
Verder zijn er veel andere organisaties die op een of andere manier
samenwerken met het ministerie voor Landbouw en Visserij via Non
Gouvernementele Organisaties (NGO's) of via vertegenwoordiging in
commissies of adviesorganen. Enkele commissies die van belang zijn binnen
het Directoraat Landelijke Gebieden en Natuurbescherming zijn
bijvoorbeeld de Raad voor Natuurbescherming, een tijdelijke Commissie
voor Nationale Parken, een Stuurgroep voor Privélandbezit dat valt onder
de Natuurschoonwet etc. Verder is er het Rijksinstituut voor Natuurbeheer
(RIN), een onderzoeksinstituut op het gebied van natuur- en landschapsbe-
heer, dat onderzoek verricht ter ondersteuning van de beleidsformulering.
IV.2.3 Ministerie van VROM
Het Ministerie van Volkshuisvesting, Ruimtelijke Ordening en Milieu heeft
weliswaar geen directe verantwoordelijkheid voor het
natuurbeschermingsbeleid, maar het heeft wel een groot belang bij deze
sector binnen het bredere kader van het milieubeheer. Ook de meer
internationale aspecten van natuurbescherming vallen onder VROM.
Enkele van de adviserende organen zijn bijvoorbeeld de
interdepartementale commissie voor de Waddenzee, de tijdelijke Technische
Commissie voor Bodem Bescherming, de Raad voor Milieu en Natuur onderzoek
en de Centrale Raad voor de milieuhygiëne.
IV.2.4 Hon Gouvernementele Organisaties
In Nederland hebben deze NGO's redelijk veel invloed in de beleidsformu-
lering, waar ze zich vaak ook serieus mee bezig houden. Gezien de poli-
tieke cultuur, waarin men streeft naar consensus, maken veel van deze
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organisaties deel uit van diverse officiële commissies en adviesorganen.
Een van de grootste is de Vereniging tot Behoud van Natuurmonumenten, een
organisatie die al 80 jaar bestaat met een bijna kwart miljoen leden,
ongeveer 5-10% van de gehele bevolking, voor financiële steun en ongeveer
50000 ha natuurgebied in bezit. Natuurmonumenten opereert alleen als een
actiegroep wanneer een actie direct in verband staat met haar specifiek
taak als natuurbeschermingsorganisatie. Over het algemeen oefent men
vooral invloed uit via bestaande commissies en adviesorganen.
IV.2.5 Lagere bestuursniveaus
Onder deze lagere bestuursniveaus vallen de provincies (regionaal) en de
gemeenten (locaal). De invloed van deze autoriteiten op het natuurbe-
schermingsbeleid loopt vooral via het ruimtelijke ordeningbeleid in
streek- en bestemmingsplannen. De algemene beleidslijnen worden door de
nationale overheden uitgezet en daarbinnen zijn nog slechts weinig
mogelijkheden voor echt eigen beleid op lager niveau.
De streekplannen zoals die op provinciaal niveau worden opgesteld, worden
door de gemeenten verder ingevuld in hun bestemmingsplannen. In deze
plannen kunnen natuurgebieden indirect beschermd worden doordat ze
ontzien worden bij het inrichten van de gemeente en bouwlocaties en
andere ingrepen elders te plannen. Dat deze bescherming niet afdoende is
blijkt regelmatig in de praktijk, want wanneer de druk vooral vanuit
economische overwegingen toeneemt, kan de bestemming van deze gebieden in
een streekplan altijd nog veranderd worden. Een bestemmingsplan is wel
bindend.
V. natuurgebieden
In deze paragraaf is geprobeerd een overzicht te krijgen van de nog
aanwezige natuurgebieden langs de Rijn. Hiervoor is gebruik gemaakt van
de informatie van het Europese Informatiesysteem CORINE. Het overzicht
van de daarin opgenomen natuurgebieden is te vinden in bijlage 2 en
hieronder wordt een wat algemeen beeld geschetst van de natuur langs de
rivier.
(Voor dit stuk is gebruik gemaakt van Jongraan & Vera, 1990).
De Rijn is weliswaar en sterk gereguleerde rivier, toch komen langs
vrijwel de hele rivier nog uiterwaard- en natuurgebieden voor, die samen
met de rivier een dynamisch geheel vormen. Op enkele plekken is nog de
oorspronkelijke begroeiing met ooibos te vinden, bijvoorbeeld de
Kuhkopf-Knoblauchsaue en het Ile de Rhin. Dit ooibos is een soortenrijk
ecosysteem door de aanwezige gradiënt tussen water en land en ook door de
rivier, waardoor aanvoer en verspreiding van soorten mogelijk is en er
processen als sedimentatie en erosie zijn. Riviersystemen waar nog
ooibossen voorkomen zijn zeldzaam in Europa, vandaar dat in het
Rijngebied langzaam maar zeker steeds meer wordt gedacht aan herstel van
deze gebieden. De Rijn is een belangrijke corridor, een verbinding tussen
de Alpen en de Noordzee. Behalve de aquatische rivierflora en fauna geldt
dit ook voor de organismen in de aangrenzende gebieden. In de hoger
gelegen uiterwaarden zijn er de kalk- en droogteminnende plantensoorten
en lange de Benedenrijn de vele graslanden, al of niet intensief
gebruikt. Voor zowel trek- als broedvogels en ook amfibieën zijn de
uiterwaarden langs de Benedenrijn ook zeer belangrijk.
De bedreigingen van de overstromingsvlakten van de Rijn zijn vooral sinds
het intensiever gebruik van de mens sterk toegenomen. De bovenstroomse
delen zijn sterk gereguleerd, de rivier rechtgetrokken, oude rivierarmen
afgesneden en de uiterwaarden ontwaterd.In de lagere delen zijn vooral
zeer veel stukken uiterwaard door de mens in gebruik genomen voor
landbouw of andere activiteiten. Deze ontwikkelingen zullen in de
paragraaf Knelpunten en ontwikkelingen verder worden uitgewerkt.
VI Knelpunten en oplossingen
VI.l De Rivier
Een van de duidelijkste en bekendste problemen wanneer het gaat over de
Rijn is de vervuiling van het rivierwater en daarmee samenhangend de
negatieve gevolgen voor aangrenzende overstromingsvlakten en andere
gebieden.
Deze sterke verontreiniging van het Rijnwater is voornamelijk het gevolg
van de (al of niet intensieve) gebruiksfuncties in het stroomgebied. De
opvallendste veroorzakers van deze vervuiling zijn de grote industrieën
in Zwitserland, Duitsland en Frankrijk. Meer naast chemische vervuiling
is ook sprake van een sterke organische vervuiling. Organisch afval wordt
in dergelijke grote hoeveelheden gestort dat de natuurlijke afbraak
stagneert, met andere woorden eutrofiëring. Deze verstorende invloed op
de natuurlijke balans heeft grote gevolgen gehad voor de natuur in en om
de Rijn (Willems, 1987).
De toename van industriële activiteiten hebben later de aard van de
vervuiling van de Rijn ingrijpend veranderd. De Rijn wordt sterk vervuild
door zware metalen en micro-organismen, die vooral geabsorbeerd aan
slibdeeltjes voorkomen. Verder is sprake van veel te hoge concentraties
pesticiden, PCB's en PAC's (Willems, 1987).
Als reactie hierop is uiteindelijk halverwege de 20e eeuw een onderling
overleg tussen de Rijnoever staten op gang gekomen. In 1950 is een
Internationale Rijncommissie begonnen met haar werk, dat in 1963 een
officiële status kreeg (de Jong & Smit, 1989). Voor deze Commissie zijn
destijds de volgende doelstellingen geformuleerd: het uitvoeren van
onderzoek naar de vervuiling, het voorstellen van passende maatregelen en
het voorbereiden van overeenkomsten tussen de lidstaten (de Jong & Smit,
1989). De resultaten bleven echter mager en onduidelijk.
In 1970 is geprobeerd de Rijncommissie weer opnieuw op te starten door
een ministersconferentie bijeen te roepen, met de problemen rond de
zoutlozingen van de Franse kalimijnen als directe aanleiding. Dit heeft
zijn vervolg gekregen in meerdere bijeenkomsten in de daaropvolgende
jaren met als resultaten onder andere het Rijnzoutverdrag en het
Rijnchemieverdrag, wat later ook door de EG is geratificeerd en als
belangrijk onderdeel een aanzet bevat tot het opstellen van een zwarte-
stof fen-lijst (Lammers, 1989). Toch worden concrete resultaten slechts
moeizaam bereikt en waarschijnlijk vereist een goed internationaal
rivierbeleid een sterkere instantie met goede ondersteuning van de
betrokken nationale regeringen (de Jong S Smit, 1989}.
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Meer recente ontwikkelingen vormen ondermeer het Rijn Actie Programma en
het Noordzee Actie Programma, waarin door de Commissie doelstellingen
zijn geformuleerd om de lozingen te reduceren en de vervuiling verder
terug te dringen. Deze actieprogramma's waren de enige concrete
voorstellen van de ministersconferentie in Rotterdam in 1986, waar een
aantal landen als Zwitserland en Nederland duidelijk de noodzaak van
strengere milieueisen hebben aangegeven (de Jong K Smit, 1989). Door druk
uit industriële hoek is men uiteindelijk echter niet verder gekomen dan
het formuleren van het voornemen dat in 2000 weer zalm in de Rijn moet
kunnen zwemmen. Hoe men dit hoopte te kunnen bereiken bleef verder
onbesproken en het stoppen van lozingen werd in de slotverklaring zelfs
niet genoemd (Willems, 1987).
De watervervuilingsproblematiek is in dit onderzoek verder geen
aandachtspunt geweest, ondanks de vaak negatieve gevolgen voor de
uiterwaarden. Het vervolg van deze case-studie heeft zich voornamelijk
gericht op een aantal problemen die in de uiterwaardgebieden zelf worden
gesignaleerd. Voor de Rijn zullen deze worden toegelicht aan de hand van
twee voorbeelden, de Auen langs de Oberrhein en Nederlandse
rivierengebied. In deze gebieden zijn allerlei ontwikkelingen in het
verleden geweest of nog steeds aan de gang en er bestaan al redelijk
duidelijke ideeën voor natuurontwikkeling, namelijk de Renaturierung in
Duitsland en het Plan Ooievaar in Nederland.
VI.2 De Duitse Auen
Het Auenlandschap aan de Oberrhein komt niet overeen met het beeld van
een wijds riviergebied met uiterwaarden of overstromingsvlakten. Het
grootste deel van de aan de riviergrenzende natuurgebieden in de het
gebied tussen Basel en Mainz bestaat uit ooibossen en heeft dus niet de
openheid, die voor de uiterwaarden in de lagere delen van de Rijn zo
kenmerkend is (Rademakers, 1989).
De ooibossen worden ecologisch grotendeels bepaald door de periodieke
overstromingen en de lengte van de droge en natte periodes. Over het
algemeen zijn er bij de Oberrhein van februari tot april hoge pieken in
de waterafvoer door smeltwater uit de hoger gelegen delen van het Zwarte
Woud en de Vogezen. De maximale afvoer vindt plaats in juni door regenval
en dooi in de Alpen en in oktober is de waterstand het laagst
(Rademakers, 1989; Dister et al., 1990). Verder benedenstrooms is vooral
van het zoraerhoogwater minder te merken, omdat de schommelingen sterk
zijn afgevlakt.
Een tweede aspect van de waterhuishouding, dat in de
overstromingsgebieden van belang is, is de grondwaterstand en de daarmee
samenhangende kwelzones. De fluctuaties van het grondwaterpeil in de
ooibossen volgen met enige vertraging de waterstand van de rivier en zijn
kleiner naarmate de afstand tot de rivier groter wordt. Dit heeft
natuurlijk invloed op de vegetatie, die hier wezenlijk verschilt van
gebieden met een hogere grondwaterstand. Een voorbeeld hiervan is de
Zwarte Els (Alnus glutinosa}, een kenmerkende boom voor broekbossen, die
bij de Oberrhein pas op een enige afstand van de rivier voorkomt, daar
waar de schommelingen in grondwaterstand zijn afgevlakt of door kwel
worden weggedrukt (Rademakers, 1989).
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Door de periodieke overstromingen ontstaat in de ooibossen een sterk
dynamisch ecosysteem, dat vooral onder invloed van erosie en sedimentatie
steeds verandert. Door de afzetting van vruchtbaar materiaal bij elke
overstroming is het Auen-ecosysteem zeer productief met een grote
jaarlijkse houtaanwas en een zeer dichte kruidlaag. De overstromingen
veroorzaken verder ook voor dieren een grote populatie-dynamiek. Tijdens
hoogwater vindt er transport van organismen plaats tussen rivier en Aue
en ook stukken water in de overstromingsvlakten, die bij laag water
geïsoleerd zijn van elkaar, komen dan in verbinding te staan.
Al met al vormen de Auen dus zeer diverse en complexe ecotopen
(Rademakers, 1989).
Het overstromingsgebied aan de Oberrhein wordt al geruime tijd ernstig
bedreigd door een ingewikkeld geheel van ingrepen, die de laatste 200
jaar door de mens zijn gepleegd (Dister, 1986; Rademakers, 1989; Dister
et al., 1990) (fig.2).
In 1807 is men begonnen aan grootscheepse projecten ontworpen door Ir.
J.G.Tulla, met als doel het aangrenzende land langs de Oberrhein beter te
beschermen tegen overstromingen en tevens land vrij te maken voor de
landbouw (Dister & Obrdlik, 1989). Scheepvaart speelde in deze tijd nog
geen rol van betekenis. De rivier werd in één stroombed met vastgelegde
oevers gedwongen en veel meanders werden afgesneden. In het vlechtende
gedeelte ongeveer tot Rastatt is door deze operatie de lengte van de Rijn
met circa 14% afgenomen en in het meanderende deel was de lengteafname
zelfs circa 37%. In 1878 is het project afgerond {Dister S Obrdlik, 1989;
Dister et al., 1990).
DeBwenrtjn
Tussen Basel en Mainz heet de
Rijn 'Bovenrijn' en stroomt over
een lengte van zo'n 325 kilometer
door de 'Bovenrijnse slenk', tus-
sen het Zwarte Woud en de Voge-
zen. Deze slenk is opgevuld met
een honderden meters dikke
grindlaag, waarover de Rijn door
een vlak landschap en met een ge-
ring verval naar het noorden
stroomt. In het zuidelijke gedeelte
is het verval van de rivier nog vrij
groot (1 meter per kilometer): de
Rijn was hier van oorsprong een
'vlechtende rivier', die voorname-
lijk zand en grind afzette. In het
noordelijke gedeelte wordt het ver-
val steeds kleiner tot zo'n 7 centi-
meter per kilometer, en is de Rijn
een meanderende rivier, die voor-
namelijk klei afzet.
De Bovennin in drie
gedaanten een ctert
meanderend« rivier
(links), na het recht-
trekken onder leiding
van ing. J.G.Tulla
(midden) en na de om
leidingen en opstu-
wing in de twintigste
eeuwtrechtsl.
Omleiding en
j opstuwing
in Grind Canal
l MO d'Aluce
FIG. 2 Regulatie langs de Bovenrijn
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Een gevolg van deze ingrepen was een sterke toename van de erosie oradat
door het rechttrekken van de rivier de stroomsnelheid beduidend groter
was geworden. Hierdoor sneed de rivier zich steeds verder in de bodem in
met als gevolg een daling van het waterpeil in de rivier en tevens van
de grondwaterstand in het hele gebied. De overstromingsgebieden, die door
Tulla waren bedoeld als blijvende natte inundatiegebieden, werden door
deze (onvoorziene) effecten steeds droger (Dister et al., 1990).
Met het verschijnen van de eerste stoomboten in het eind van de 19e eeuw
begon het belang van de scheepvaart ook op de Rijn toe te nemen, waardoor
het garanderen van voldoende diepgang het hele jaar door steeds meer
aandacht kreeg. De periodes van laagwater werden onacceptabel voor een
continue bevaarbaarheid van de rivier. Omstreeks 1906 startte men dan ook
met de Laagwater-regulatie van de Oberrhein naar ontwerpen Ir. Honsel,
waarin voornamelijk met behulp van kribben voor het vastleggen en
uitdiepen van de vaargeul werd gezorgd. Opnieuw was een verdere
waterstandsdaling het gevolg (Dister et al., 1990).
In 1919 werd in het Verdrag van Versailles aan Frankrijk het alleenrecht
verleend om via waterkrachtcentrales energie op te mogen wekken aan het
stuk Oberrhein, dat de grens vormt tussen Duitsland en Frankrijk. Hiermee
begon de derde fase in de ontwikkeling van waterbouwkundige ingrepen aan
de Oberrhein, de zogenaamde "moderne Oberrheinausbau". In 1928 startte de
aanleg van een lateraal kanaal, het Grand Canal d'Alsace, waar vrijwel al
het Rijnwater doorheen zou worden geleid voor het opwekken van
electriciteit in een aantal waterkrachtcentrales. Tevens werd dit kanaal
toegankelijk gemaakt voor vrijwel alle scheepvaart. In de oude
rivierbedding stroomt nu nog slechts een (verplichte) rest-hoeveelheid
water van 20-30 m /sec, terwijl de gemiddelde afvoer bij Basel circa 1100
m /sec is. Alleen wanneer de afvoer tijdelijk meer is dan 1400 mi /sec
wordt meer water toegelaten in de "Restrhein" (Dister, 1986; Dister et
al., 1990).
Doordat de grondwaterstandsdaling, veroorzaakt door de aanleg van dit
kanaal, steeds ernstigere problemen met zich mee begon te brengen is het
niet op de vooraf geplande manier afgemaakt. Vanaf Breiaach is gekozen
voor kortere zijkanalen, de "Schlingenlösung", waarbij het water na de
waterkrachtcentrale weer terugstroomt in het oude Rijn stroombed. Tevens
zijn er sluizen in deze kanalen aangebracht voor de scheepvaart. Echter
deze ingrepen veroorzaakten problemen door de grote sedimentatie voor de
werken en diepe erosie erna, omdat het normaal aanwezige evenwicht in de
sedimentlading in de rivier totaal werd verstoord. Uiteindelijk is voor
de verdere ontwikkelingen, waarbij nog twee centrales gebouwd moesten
worden, gekozen om deze in de rivierbedding zelf aan te leggen. Dit
werden de "Vollausbauen" en er is er een gebouwd bij Gambsheim en de
tweede, die omstreeks 1977 gereed kwam, ligt bij Iffezheim. De erosie,
die ook hier weer ontstond, wordt tegengegaan door het storten van grote
hoeveelheden grind. Deze in eerste instantie tijdelijke oplossing blijkt
achteraf redelijk succesvol en weegt volgens sommige waterbouwkundigen
dan ook op tegen de (grotendeels ecologische) problemen die de
grindwinning met zich meebrengt (Dister, 1986; Dister et al., 1990).
Er zijn pogingen geweest om de waterstandsdaling tegen te gaan door het
aanleggen van stuwen ("Kulturwehren") in de Restrhein. Hierdoor wordt het
water opgestuwd zodat het waterpeil kunstmatig hoog gehouden wordt. Op de
trajecten van de Schlingenlösung is op minimaal drie plaatsen gebruik
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gemaakt van dergelijke stuwen, waardoor de waterstand circa 2 m hoger is
dan zonder deze maatregelen. Op andere plekken zijn oude Rijn armen weer
verbonden door dwarskanalen met hetzelfde doel, namelijk extra water
vasthouden (Dister, 1986).
Door deze waterbouwkundige ingrepen zijn een aantal eigenschappen en
vooral ecologische factoren, die zo karakteristiek zijn voor
overstromingsvlakten, ingrijpend veranderd. Naast het verdwijnen van
zand- en grindbanken en veel geomorfologisch reliëf door de grootscheepse
projecten is het verlies van circa 130 km (=60%) van de
overstromingsgebieden door de moderne Oberrheinausbau het meest tekenende
voorbeeld (Dister, 1986,- Min. für Umwelt, Baden-Württemberg, 1988).
Verder zijn meanders afgesneden zonder dat er mogelijkheden waren voor
nieuwe ecologische ontwikkelingen. In zeer veel gebieden is de
overstromingsfrequentie lager geworden of treedt algehele verdroging op
door de steeds dalende grondwaterstand (Dister et al., 1990). Kort gezegd
komt de aantasting neer op (naast de al eerder besproken vervuiling)
•vernietiging van oorspronkelijke overstromingsvlakten, verdroging van en
versnippering en verstoring in de nog over gebleven gebieden. Deze
aantasting van de kenmerkende dynamiek vindt dan ook duidelijk zijn
weerslag in de aanwezige levensgemeenschappen (Dister et al., 1990).
Een duidelijke achteruitgang is bijvoorbeeld het verlies van vele zand-
en grindbanken met zowel specifieke flora als fauna. Zo is het totale
oppervlak aan pioniervegetaties met wilg (Salix eleagnos en S.daphncides)
en duindoorn (Hippophae rhamnoJcfes), typisch voor deze grindbanken, sterk
afgenomen, wat daardoor natuurlijk een aantasting betekent van de
leefgebieden van een aantal diersoorten (Dister et al., 1990). Met het
verdwijnen van grote stukken overstromingsvlakte zijn tevens de
ecosystemen, die echt afhankelijk zijn van regelmatige overstroming
langzamerhand verdwenen. Het dynamische zachthoutooibos met veel wilgen,
die gemiddeld ongeveer 190 dagen in het water staan, lijkt hier het meest
kwetsbaar te zijn (Dister, 1986).
Verder zijn er altijd weidegebieden geweest in de uiterwaarden met een
zeer grote soortenrijkdom, voornamelijk veroorzaakt door de
vochtigheidsgradiënt. Veel van deze semi-natte weidegebieden zijn
ingrijpend veranderd in soortensamenstelling sinds de Tulla-projecten,
waarbij sommige weliswaar interessanter zijn geworden, doordat er
orchideën zijn gaan groeien, maar de echte geïnundeerde weilanden zijn
voor het grootste gedeelte verdwenen (Dister et al., 1990).
In een groot aantal gebieden zijn ook echte aquatische
levensgemeenschappen met riet (Phragmition) en Magnocaricion sterk
achteruitgegaan. De negatieve ontwikkeling zoals die zich aftekent voor
populaties van riet en bijvoorbeeld ook enkele zegge-soorten (stijve
zegge, Carex elata en moeraszegge, C. acutiformis) is het bewijs van de
veranderende omstandigheden. De veranderingen in levensgemeenschappen
zijn dan ook veel sterker in de ontwikkelde delen dan verder
benedenstrooms, maar zelfs daar zijn de aanwijzingen richting aantasting
duidelijk (Dister et al., 1990).
Wat betreft de fauna zijn de effecten goed weer te geven aan de hand van
vogelonderzoek. Het Rijnstroomgebied is één van de belangrijkste
vogelgebieden van centraal-Europa, vooral in de hardhout-ooibossen met
eik (Quercus) en iep (Ulmus) leven nog steeds veel vogels. Behalve dat de
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uiterwaarden belangrijk zijn als nest- en fourageergebied voor zowel
water- als andere vogels, komen er ook elk jaar tal van overwinteraars.
De vernietiging en verstoring van habitats in de uiterwaarden kan zeer
negatieve gevolgen hebben voor diverse vogelpopulaties, die op een of
andere manier afhankelijk zijn van deze gebieden. Ganzen en eendensoorten
krijgen problemen met het vinden van voldoende voedsel, zangvogels en
andere soorten die oorspronkelijk in de ooibossen leefden, zien hun
leefgebied sterk in omvang achteruitgaan en de verstoring door
intensiever gebruik van de rivier heeft een negatieve invloed.
Deze aantasting van de natuurlijk ecosystemen is echter momenteel niet
het meest belangrijk voor de waterbeheerders, men is voornamelijk bezig
met de problemen met betrekking tot het sterk toegenomen
overstromingsgevaar in het Rijnstroomgebied. De oorzaak van het grotere
overstromingsrisico heeft op de eerste plaats te maken met het verlies
aan waterbergende capaciteit, zowel bovenst rooms als benedenstrooms. Door
het verlies aan circa 60* van de overstromingsvlakten, waar tijdens
hoogwater een deel van het water kan worden opgeslagen, komt al het water
meteen naar beneden gestroomd in de dooi-periodes (Dister, 1986; Min. für
Umwelt, Baden Württemberg, 1988).
Daarbij komt het feit dat momenteel juist een groter beroep wordt gedaan
op de waterbergingafunctie. Door de toegenomen stroomsnelheid van de
Rijn, veroorzaakt door het rechttrekken van het stroombed en de erosie,
bereikt de hoogwatergolf eerder in het seizoen de lager gelegen gebieden,
waar ook de zijrivieren in de rivier stromen. De hoogwatergolf van de
Rijn valt nu samen met de hoogste waterstanden van bijvoorbeeld de Neckar
en de Main, zodat het laagland een zeer grote hoeveelheid water te
verwerken krijgt en de overstromingsdreiging dus sterk toeneemt. Het
risico op overstromingen in steden als Karlsruhe, Mannheim, Mainz etc. in
toegenomen van één maal per 200 jaar (1952) tot één maal per 50 à 60 jaar
(Min. für Umwelt, Baden Württemberg, 1988).
Dit gevaar voor overstromingen is al in de 70'er jaren onderkend, nog
voor de moderne Rheinausbau was afgesloten en in 1968 is de
1
 Internationale Hochwasserstudienkommission für den Rhein' (HSK)
opgericht. Doel van deze Commissie was naast onderzoek naar de gevolgen
van de waterbouwkundige ingrepen ook met voorstellen te komen om het
overstromingsgevaar terug te dringen (Dister, 1986; Rademakers, 1989).
De omstandigheden waaronder de Commissie heeft moeten werken waren verre
van optimaal, omdat de aanleg van de laatste stuwen en centrales nog niet
was afgerond. In 1978, één jaar na de voltooiing van de Vollausbau bij
Iffezheim, kwam de HSK met haar eindrapport met als belangrijk onderdeel
daarin een drietal technische oplossingen (Dister, 1986).
Op de eerste plaats stelde men voor de energiecentrales stil te zetten en
het water weer door het Rijnbed, zoals Tulla dit heeft aangelegd, te
laten stromen. Dit zou een vertraging van de waterstroom tot gevolg
hebben, waardoor benedenstrooms de verschillende waterafvoerpieken niet
op hetzelfde tijdstip zouden plaatsvinden (Dister, 1986).
Als tweede maatregel is voorgesteld om het water op een aantal plaatsen
op te stuwen met behulp van speciale drempels ("Retentionswehre"), zodat
ook daar water vastgehouden kan worden wat de afvoer verder vertraagt
(Dister, 1986).
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En tot slot lanceerde men het idee van de "Taschen-polder", grote
wateropvangbekkens waarin bij een hoogwatergolf een groot deel van het
water wordt opgevangen. De naam Taschen-polder geeft geen goed beeld van
de constructie, omdat het niet gaat om een polder ala een tegen
overstromingen beschermd, ingedijkt gebied. Een Taschen-polder is een
ingedijkt gebied met in- en uitlaatwerken, waardoor bij een hoge
waterstand water de polder binnen kan stromen. Er zijn twee typen
Taschen-polder, een starre variant die normaal gesproken droogvalt en
alleen wordt gebruikt bij echt hoog water en een flexibele variant waar
het water het hele jaar de waterschommelingen van de rivier kan volgen.
De polders zouden voornamelijk in het noordelijke gedeelte, dat niet
onder het plangebied van de moderne werken valt, moeten worden aangelegd.
Waarschijnlijk zullen ze hierdoor ook dit gebied, waar nog relatief veel
natuurgebieden voor komen, sterk gaan beïnvloeden, zeker ook omdat wil de
capaciteit voldoende zijn, er sprake is van een enorm oppervlak, dus een
groot ruimtebeslag (Dister, 1986).
Op deze oplossingen aangedragen door de HSK zijn veel reacties vanuit de
natuurbeschermingshoek gekomen. Als kritiekpunt is daarbij onder andere
genoemd het ontbreken van concrete toetsing door de Commissie van haar
eigen voorstellen. Een aantal projecten, die ook op een groot aantal
ecologische bezwaren bleken te stuiten, brengen waarschijnlijk nieuwe
problemen met zich mee op het gebied van verhoudingen tussen water in de
stuw en stijgend grondwater in de omgeving. Verder heeft de HSK niet
verder gekeken dan Worms, terwijl verder benedenstrooms de risico's nog
groter zijn evenals het verlies aan waterbergingcapaciteit {Dister,
1986) .
De Retentionswehre als ook de polders brengen daarnaast diverse
oecologische problemen met zich mee. Op de eerste plaats zijn de
technisch veroorzaakte overstromingen heel anders van aard dan
natuurlijke, seizoens-overstromingen. Bij een stuw of polder komt er in
een keer een grote golf water binnen, zodat de waterstand in een korte
periode een hoger peil bereikt dan in een normale situatie en verder is
het stilstaand water zonder enige natuurlijke dynamiek. Ondanks dat de
ooibossen met ook hun karakteristieke diersoorten in hoge mate
watertolerant zijn en ook vaak goed tegen lange natte periodes bestand
zijn, zijn er vrijwel geen levensgemeenschappen bekend die onder deze
omstandigheden goed kunnen functioneren (Dister, 1986).
Toch is deze eigenschap van ooibosvegetaties belangrijk, omdat het
mogelijkheden biedt voor een meer ecologische oplossing waarvoor onder
andere door het Aueninstituut in Rastatt ideeën zijn aangedragen. Men
streeft naar het laten terugkeren van oorspronkelijke, natuurlijke Auen,
die weer grotendeels worden bepaald door het waterregime van de rivier.
Hier zouden dan ook de ooibossen weer in kunnen terugkeren. In het
zuidelijke Rijnstroomgebied komen hier vooral de gebieden voor in
aanmerking, die circa 20-30 jaar geleden nog regelmatig overstroomden en
meer stroomafwaarts zijn ook nog steeds gebieden, die weliswaar al langer
niet meer overstroomd worden,maar waarschijnlijk nog steeds de potenties
van een Auen-ecotoop in zich hebben. Door deze maatregelen wordt
bovenstrooms meer water vastgehouden en de af te leggen afstand wordt op
een natuurlijke manier langer, zodat de hoogwatergolf benedenstrooms niet
meer samenvalt met de hoogste waterstanden van de zijrivieren. Zo daalt
het risico op overstromingen en daarnaast levert het minder ecologische
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problemen en krijgen de oorspronkelijke ooibossen zelfs
herstelmogelijkheden (Dister, 1986; Rademakers, 1989; Dister et al.,
1990).
Nadeel van deze oplossing is wel dat er in het zeer intensief gebruikte
Rijn-gebied grote stukken minder toegankelijk en bruikbaar worden voor
allerlei menselijke activiteiten en dan gaat het om grotere gebieden dan
in de plannen van de HSK. Verder worden ook natuurbeschermingsargumenten
tegen deze plannen aangevoerd. In veel gebieden, die door de ingrepen
droger zijn geworden, zijn nieuwe ecosystemen ontstaan, die er weliswaar
van nature niet thuishoren, maar daardoor niet minder interessant worden
gevonden door natuurbeschermers. Ook wordt gevreesd dat de slechte
kwaliteit van het Rijnwater wel eens een negatief effect zou kunnen
hebben op de hele ontwikkeling (Dister, 1986).
Volgens de opstellers van de Renaturierungsplannen vallen de meeste van
de gebruikte tegenargumenten echter weg zeker wanneer een zorgvuldige
afweging gemaakt wordt waarin natuur als een volledig belang wordt
meegewogen. Ondanks dat er nog geen gedetailleerde studies over de ideeën
zijn gepuliceerd, lijken de plannen praktisch en ruimtelijk haalbaar, met
name ook door de huidige Europese landbouwpolitiek, waarbij steeds meer
gestimuleerd wordt om landbouwgrond uit productie te nemen. Bovendien
zullen veel van de gebieden slechts kort overstroomd worden zodat gebruik
met enige aanpassing mogelijk blijft. Hat betreft de ecologische
haalbaarheid heeft men helaas nog geen grote ervaring met
natuurontwikkeling in de Auen-gebieden, maar de eerste experimenten bij
het sinds 1983 weer overstroomde eiland Kühkopf bieden optimistische
perspectieven (Dister, 1986). Verder staan politci en autoriteiten open
voor de ideeën, volgens de opstellers, omdat het gaat om een integraal
plan met waarschijnlijk betere toekomstperspectieven. In de Deelstaat
Baden-Württemberg is men al grotendeels afgestapt van de technocratische
lijn en heeft men in het "Integriertes Rheinprogramm" een groot aantal
maatregelen uit het Renaturierungskonzept overgenomen (Min. für Umwelt,
Baden Württemberg, 1988). Hoe uiteindelijk om gegaan zal worden met de
concrete natuurontwikkelingsideëen is echter nog onduidelijk.
VI.3 Het Nederlands rivierengebied
(Voor dit stuk is gebruik gemaakt van de Bruin et al., 1987)
In het Nederlandse rivierengebied zijn al eeuwenlang allerlei
ontwikkelingen gaande. De Rijn, die in de loop van de tijd zowel zijn
monding zeer noordelijk, waar nu ongeveer Groningen ligt, als ook veel
zuidelijker dan Rotterdam heeft gehad, drukt samen met haar zijarmen en
de Maas een groot stempel op dit gebied. Vooral in de tijd voordat de
dijken waren aangelegd was er tijdens hoogwaterperiodes sprake van één
grote watervlakte, terwijl in de zomer de rivierkommen weer droog kwamen
te liggen.
De eerste bewoning stamt uit deze tijd en was voornamelijk te vinden op
de hoger gelegen stukken, terwijl de natte, moerasachtige kommen
nauwelijks betreden werden. Omstreeks 1450 werden de laatste bandijken,
dijken om de kommen beschikbaar te maken voor gebruik, gesloten. Het
gebied werd helemaal toegankelijk voor bewoning en gebruik, nadat ook
gemalen werden aangebracht. Door de bedijking veranderde het karakter
sterk, geen regelmatige overstromingen meer, de oorspronkelijke flora en
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fauna verdween grotendeels en de typische Nederlandse uiterwaarden
ontstonden. Overal nam het gebruik van de grond door de landbouw sterk
toe en verdween erg veel bosgebied met zijn karakteristieke vegetatie.
Een volgende fase in de regulatie van de Rijn in dit lage gedeelte van
het stroomgebied was de normalisatie, waarbij de stroomgeul werd vastge-
legd en uitgediept. Doel van deze ingrepen was zowel het vergroten van de
waterbergingscapaciteit in zomer- en winterbed als ook het verbeteren van
de bevaarbaarheid. De rivier werd hierdoor definitief vastgelegd.
Problemen in dit gebied betreffen vrijwel alle aspecten die kenmerkend
zijn voor overstromingsgebieden, dus zowel op het terrein van waterafvoer
en rivierbeheer als ook natuur en gebruik.
Het rivierbeheer richt zich op twee punten, de natuurlijke zeespiegel-
rijzing en de afzetting van grote hoeveelheden slib. Door deze sedimenta-
tie slibt het rivierbed langzaam dicht, waardoor de waterbergende capaci-
teit afneemt. Dit betekent voor de lange termijn twee mogelijkheden,
permanente dijkverhogingen of permanente ontkleiingen. En de problemen
van een te kleine waterbergende capaciteit worden alleen nog maar nega-
tief versterkt wanneer de zeespiegelrijzing grotere vormen gaat aannemen.
De precieze gevolgen hiervan zijn moeilijk te overzien.
Ook vanuit diverse gebruiksfuncties liggen er duidelijk problemen in het
rivierengebied. De landbouw in de uiterwaardgebieden kampt met economi-
sche problemen, omdat tijdens de landinrichting na de tweede wereldoorlog
de bedrijven over het algemeen te klein zijn ingericht. Om een redelijk
bedrijfsinkomen te kunnen halen lijkt een schaalvergroting bijna onont-
koombaar. Anderzijds kampt men in Europa met overschotten aan landbouwop-
brengsten en in een tijd van grote opbrengststijgingen blijkt productie-
beheersing nog steeds erg moeilijk.
Door de delfstofwinning, die dankzij het beleid van de vergunningverle-
nende autoriteiten voornamelijk op zeer slechte plaatsen is gesitueerd,
zijn veel van deze plaatsen er ondertussen nog veel slechter op geworden.
Er is in het verleden absoluut geen rekening gehouden met de potenties
van de gebieden voor del fstofwinning bij de locatiekeuze en het vergun-
ningenbeleid. Alleen in de gebieden die voor geen enkele andere functie
in aanmerking kwamen werden ontgrindingen en dergelijke toegestaan.
Een functie van de rivier, die een goed beheer vereist is natuurlijk de
scheepvaart. Problemen doen zich hier alleen voor wanneer er sprake is
van geulvernauwingen en bochten, die om aanpassing vragen.
De uiterwaarden worden veel gebruikt voor recreatie en zo hier en daar
ook voor stedelijke uitbreiding. Voor beide is het belangrijk dat in
ieder geval het groene deel in centraal Nederland behouden blijft en
verder lijkt het nodig de recreatiemogelijkheden uit te breiden en ook de
ontsluiting van de gebieden zelf en de verbindingen met andere streken
via goede wegen te waarborgen.
Ook de problemen in dit gebied kunnen worden samengevat onder de eerder
genoemde thema's vernietiging, versnippering, verstoring en vervuiling.
Het probleem van verdroging speelt in dit lage deel van de Rijn een
kleinere rol. Vanuit natuurbehoudoogpunt is er altijd weinig aandacht
geweest voor de uiterwaarden, waardoor er waarschijnlijk niet veel meer
mogelijk blijft dan het beheren van de hier en daar nog overgebleven
natuurlijke restjes.
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De laatste jaren blijkt steeds meer dat de aangedragen oplossingen, die
meestal een technologisch karakter dragen, te sectoraal zijn en daardoor
in andere sectoren weer extra problemen oproepen. En vooral de sector
natuur, waarvoor nu in sommige kringen wat meer aandacht lijkt te komen,
heeft voorheen vaak het onderspit moeten delven.
In het kader van een prijsvraag is door een aantal Nederlandse ingenieurs
en ecologen een meer integraal plan opgesteld, wat naast dat het voldoet
aan de doelstellingen die vanuit de diverse gebruiksfuncties worden
gesteld, ook meer ruimte biedt aan de natuur en de
ontwikkelingsmogelijkheden daarvan. In Plan Ooievaar zijn de
gebruiksdoelstellingen, namelijk streven naar een lange termijnstrategie
voor het waterbeheer, het bieden van mogelijkheden voor landbouwkundig
gebruik, delfstofwinning, stedelijke groei en wegaanleg, het verruimen
van recreatiemogelijkheden en het behouden en ontwikkelen van natuurlijke
elementen, in combinatie met ideeën over natuurbeheer als volgt vertaald
naar een nieuwe structuur voor het rivierengebied.
Men streeft naar een versterking van de landbouw in de kommen, het
voortzetten van het huidige gemengde gebruik op de oeverwallen en de
natuur als hoofdfunctie vooral in de uiterwaarden langs de Haal. Doordat
de potenties van de verschillende gebieden optimaal worden benut door de
manier van beheer of gebruik worden de extremen tussen landbouw- en
natuurgebied versterkt en meer gescheiden. In de buitendijkse gebieden
zullen vooral de rivierkundige factoren bepalend gaan worden met als doel
de ecologische processen weer op gang te krijgen, terwijl binnendijks er
meer aandacht komt voor landbouwkundige optimalisering. Om vooral de
ecologische processen te stimuleren probeert men een aantal
basiselementen zoals r ivierbegeleidend bos, open water
(diep/ondiep/stromend/stagnant), moerassen en grazige vegetatie op
geschikte plaatsen en in goede verhoudingen weer terug te brengen in de
uiterwaarden. Dit gebeurt door in een aantal terreinen de invloed van de
rivierdynamiek weer te laten toenemen door de zomerdijken te verlagen of
door te steken. Wanneer daarnaast gebieden in de uiterwaarden vrij worden
gemaakt van landbouw zijn er goede kansen voor het terugkeren van
oorspronkelijk ooibos. Door het toestaan van grotere overstromingen in
tijden van hoogwater neemt de uiteindelijke wateropvangcapaciteit toe,
wat echter wel gecontroleerd moet gebeuren, zodat de veiligheid van
aangrenzende woongebieden niet in gevaar komt. Vanuit het waterbeheer
wordt dan ook geëist, dat wanneer er obstakels in het stroombed worden
geplaatst zoals bijvoorbeeld deze ooibossen, er elders maatregelen worden
getroffen die zorgen voor een weerstandsvermindering, een
compensatieregeling dus (Rivierenwet). De totale stroombelemmering mag
vanwege veiligheidsoverwegingen niet toenemen. Hierin wordt door Plan
Ooievaar voldaan door op geschikte plaatsen men die de verdergaande
sedimentatie veroorzaakt. Gestreefd wordt naar een cyclus van honderd
jaar waarin overal waar nodig periodiek het bovenste kleipakket
verwijderd wordt, wat tevens economisch rendabel zal zijn. Gevolg van
deze ontgrondingen zijn bijvoorbeeld plassen en moerasachtige stukken,
waarbij dus twee andere basiselementen in het gebied geïntroduceerd
worden.
De laatste, de grazige component wordt binnengehaald door een extensieve
beweiding toe te staan in delen van de uiterwaarden. De plannen voor de
landbouw in Ooievaar leiden tot meer specialisatie en aanpassing aan het
karakter van het gebied. In de uiterwaarden zelf streeft men naar een
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extensieve vorm van rundveehouderij met vleesrassen met een hoge
kwaliteit, op de oeverwallen blijft een zeer gemengd gebruik gehandhaafd
met fruitteelt, tuinbouw en akkerbouw en in het binnendijks gebied wil
men door een andere, grootschaligere inrichting de landbouw stimuleren en
economisch meer rendabel maken. Dit wil niet zeggen dat deze gebieden
geen mogelijkheden meer bieden voor natuurlijke stukken. Langs sloten is
ruimte voor groene bos- en moerasstroken ('groene ruggegraat') en verder
worden zeldzame ecosystemen, zoals bijvoorbeeld stroomdalflora's,
beschermd om ook te dienen als uitvalsbasis voor zeldzame soorten.
De ideeën voor recreatie en stedelijke ontwikkeling in het plan bepleit
in ieder geval meer mogelijkheden voor uitbreiding en dan voornamelijk in
die gebieden die minder potenties bieden voor natuur. Verder kan het
overwogen kiezen van plaatsen voor ingrepen resulteren in een betere
structuur, zoals bijvoorbeeld recreatiepiassen in de buurt van grote
steden door een goed beleid bij de vergunningverlening voor
ontgrondingen.
Wat betreft natuurontwikkeling komt de nadruk te liggen op de
uiterwaarden langs de rivier de Waal, waar in ieder geval volgens de
opstellers nog genoeg potenties aanwezig zijn voor deze ontwikkelingen.
Uit ervaring is gebleken dat wanneer de cultuurdruk tijdelijk vermindert
er spontaan al stukken ooibos terugkeren. Door de vier eerder besproken
basiselementen terug te brengen met behulp van de oorspronkelijke
rivierdynamiek wil men proberen de ontwikkeling van dit specifieke
overstromingsecosysteem te stimuleren.
Voor de ruimtelijke samenhang tussen de ecologische componenten is het
van belang dat er ook naar het geheel gekeken gaat worden, naar het hele
stroomgebied van de Alpen tot de Noordzee. Plan Ooievaar streeft naar een
netwerk van belangrijke natuurgebieden langs de groene linten, die de
rivieren moeten gaan vormen. Voor Nederland is een dergelijke structuur
opgezet door het aanwijzen van enkele plangebieden waar de vier
basiscomponenten worden gerealiseerd, dit zijn de 'Generatorgebieden' van
het systeem. Hier kunnen populaties zich vestigen en verdere verspreiding
is daarna mogelijk via de elders gekozen 'Stapstenen', kleinere gebieden
die de verbindingslijnen vormen tussen de belangrijke generatorgebieden.
Dat het Plan Ooievaar zijn uitwerking niet heeft gemist blijkt onder
andere uit de Vierde Nota Ruimtelijke Ordening, waarin een uitwerking
wordt aangekondigd van een ontwikkelingsperspectief voor het
rivierengebied, en uit de Derde Nota Waterhuishouding, waarin wordt
voortgebouwd op het in 1985 voor het eerst genoemde Integrale
Waterbeheer. Hoewel deze laatste nota wordt uitgegaan van het streven
naar een veilig en bewoonbaar land en het ontwikkelen van een duurzaam
waterhuishoudkundig systeem, worden de rivieren ook beschouwd als de
groene linten door het landschap. Later wordt dit uitgewerkt in een
meersporenaanpak, waarin naast duidelijke doelstellingen op het gebied
van het terugdringen van de verontreiniging, bij de inrichting aandacht
is voor het herstel van specifieke milieutypen, duurzaam gebruik en het
behoud, herstel en ontwikkeling van de Ecologische Hoofdstructuur.
In ieder geval is dankzij de in het Plan Ooievaar ontwikkelde ideeën een
vrij uitgebreide discussie op gang gekomen, die zeker zijn invloed heeft
gehad op de manier waarop in Nederland met natuurbeheer momenteel wordt
omgegaan.
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VII. Conclusies
De Rijn is een sterk gereguleerde rivier en deze regulatie veroorzaakt
een aantal duidelijke problemen zoals vernietiging, verdroging,
versnippering, verstoring en vervuiling. Deze problemen hebben hun
uitwerking zowel op de uiterwaarden als ook op de aangrenzende
(binnendijkse) gebieden.
De hydrologische regulatie wordt als directe oorzaak genoemd, maar in
feite is het de beleidsvoering die deze regulatie toestaat en vooral in
het verleden heeft toegestaan, zonder voldoende rekening te houden met de
gevolgen voor de natuur in de betreffende gebieden. Het aanwezige
natuurbeleid biedt mogelijkheden voor een redelijke bescherming, maar de
implementatie en uitvoering hiervan is niet voldoende om ook werkelijk
de natuurgebieden te sparen voor externe invloeden. Een mogelijke oorzaak
kan gevonden worden in de structuur van de beleidsvoerende autoriteiten.
Waterbeheer, landbouwbeleid en natuurbeleid en alle andere
beleidssectoren, die op enige manier te maken hebben met de uiterwaarden
en de rivier, zouden meer dan nu het geval is geïntegreerd moeten worden,
zodat er op een betere manier met de rivier en de waardevolle
aangrenzende natuurgebieden kan worden omgegaan (integratie). En
daarnaast is het van belang dat de verschillende beleidsniveau's (locale
en regionale overheden) ook hun beleid en beleidsuitvoering op elkaar
afstemmen (coördinatie). Het feit dat de Rijn door meerdere landen
stroomt met elk hun eigen opzet van bestuur maakt zowel deze integratie
als ook de coördinatie, die momenteel slechts via de Internationale
Rijncommissie in zake vervuiling aanwezig is, er niet eenvoudiger op.
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BIJLAGE l
Tabel 1.
Afvoer-gegevens periode 1951-1970.
Meetpunt
Driel
Pannerdense Kop
IJsselkop
Lobith
Rees
Keulen
Kaub
Worms
Maxau
Basel
Rhein Klingen
Schmitter
Qcnax
2060
6450
1340
9850
9950
9740
6700
5600
4400
3890
1000
2600
Qmin
106
543
56
705
760
680
560
450
420
331
119
60
Qgem (alles in m3/sec)
418
1585
279
2282
2410
2190
1680
1440
1310
1079
372
233
(uit: Le bassin du Rhin)
Tabel 2.
Ingrepen van boven- naar benedenstrooms
- Boven de Bodensee: Afdammen en beperken van het stroombed als bescher-
ming tegen overstromingen en erosie.
Verder indijken van het laagwaterbed.
- Aare-stroomgebied: Diverse omleidingen van kleine riviertjes.
- Tussen Koblenz en Basel: 12 waterkrachtcentrales gebouwd.
Groot aantal sluizen gebouwd t.b.v. de scheepvaart.
- Bovenstroomse delen oa.in Oostenrijk, Zwitserland en BRD: Aanleg van
wateropvangbekkens ("Speicherbekken"} om de afgenomen
waterbergingscapaciteit wat te vergroten.
- Frans-Duitse grens: Tulla-projecten (1840-1860) met grootscheepse
stroombedcorrecties en afsnijdingen van meanders.
Honsel-projecten (1906-1924) met de aanleg van kribben
voor stabilisatie van de waterafvoer.
Aanleg van "Staustufen" om sterke erosie tegen te gaan.
Aanleg Elzasser Kanaal (start in 1948) en later de
aanleg van Staustufen en waterkrachtcentrales ten
noorden van Breisach.
- Duitse deel tot Keulen: Stroombedcorrecties door dijken, kribben en het
vastleggen van de hoofdarmen van de rivier.
Bij de mondingen van grote zijrivieren als de Main en
de Neckar zijn tegen hoogwater beschermende ingrepen
gepleegd.
- Vanaf Keulen: Stabilisering van het stroombed door dijken al sinds de
19e eeuw.
- Nederland: Correcties van het laagwaterbed en dubbele bedijking bij het
hoogwaterbed.
Vanaf 1954 kanalisatie en de aanleg van sluizen met
Staustufen.
- Delta-gebied: Aanleg van dammen en stormvloedkering tegen overstromin-
gen uit zee.
(uit: Le bassin du Rhin)
L5.*iBt van belamuri-ilte natuurgebieden
Deze gebieden zijn afkomstig uit de gegevens van het Europese milieu
informatiebestand CORINE. Omdat deze gegevens binnen dit onderzoek niet
tijdig genoeg meer volledig verwerkt konden worden, is hieronder een
lijst met alle door CORINE aangegeven gebieden opgenomen. Alle
belangrijke biotopen in een strook van 10 kilometer aan weerszijden van
de rivier zijn geselecteerd uit het informatiebestand. Dit betekent dat
ook natuurgebieden die niets met de rivier te maken hebben, maar wel
binnen deze afstand van de rivier liggen in de lijst zijn opgenomen.
Bondsrepubli-Slc Duitsland
codes: S= Schutzgebiet volgens richtlijn 79/409/EWG van 26.09.83
ST= Studie gebied ENV290/81
IUCN= beschermd IUCN wetland
RAM= beschermd RAMSAR wetland
IWRB= aangewezen door IWRB
ICBP= aangewezen door ICBP EG werkgroep
Overige gebieden zijn aangewezen door nationale deskundigen
Baden—Württemberg:
- Oberrhein, Lorrach tot Kehl (ST, IÜCN)
- Bad Bellingen-Breisach
- Feldburg, noordelijk gedeelte
- Insultheimer Hof, tussen Speyer en Hockenheim (ST, IUCN)
- Insultheimer Hof, Ludwigsee & Im Schacher (IWRB, ICBP)
- Kaiserstuhl
- Kaiserstuhlvorland
- Wyhl-Wittenweier
- Kormenweier-Goldscheuer
- Rhein-Aue Karlsruhe- Leopoldshafen
- Wagbachniederung (ICBP)
- Rhein: Auenheim-Greffern incl. Rheinwald Kehl-N & Rhein (ICBP)
- Rhein: Greffern-Murgmundung bij Rastatt , incl. Rhein (ICBP)
- Rhein: Haltingen bij Lorrach Neuenburg (ICBP)
- Rhein: Neuenburg-Breisach am Rhein, incl. Rheinwald (ICBP)
- Rhein: Breisach am Rhein, Weisweil, incl. Rheinwald (ICBP)
- Rhein: Weisweil Nonnenweiher, incl. Rheinwald (ICBP)
- Rhein: Nonnenweiher-Goldscheuer, incl. Rheinniederung (ICBP)
Rheinland-Pfalz:
- Mechtersheimer Tongruben; Ludwigshafen (S)
- Gimbsheimer Altrhein, Nordbogen; Alzey-Worms (S)
- Kisselwoerth-Saendchen; Mainz-Bingen (S)
- Urmitzer Werth; Mayen-Koblenz (S)
- Laachersee
- Rhein, Eltville-Bingen, Rheinauen (ST, IUCN, RAM)
- Erpeler Ley en omgeving
- Rosstein, Spitznack en Loreley
- Lampertsheimer Altrhein; Bergstrasse (S)
- Gimbsheim-Eicher Altrhein
Hessen:
- Rhein, Eltville-Bingen, Rheinauen (ST, IOCN, RAM)
- Kühkopf-Knoblauchsaue; Darmstadt-Dieburg (S)
Hordrhein-Westfalen:
- Unterer Niederrhein; Kleve, Wesel (S, ST, IOCN)
- Siebengebirge
Hederland
codes: RE= gegevens van Raad van Europa
RIN= gegevens van Rijksinstituut voor Natuurbeheer
Gelderland:
- Bergherbos (RIN)
- Wolfheze (RIN)
- Koog Oorsprong en Zilverberg (RIN)
- Mariendaal (RIN)
- Neerijnen (RIN)
- Regulieren (RIN)
- Sijsselt (RIN)
- Warnsborn (RIN)
- Duivelsberg (RIN)
- Gameren (RIN)
- Groesbeek (RIN)
- Kil van Hurwenen (RIN)
- Lingebos (RIN)
- Nieuwe Zuider Lingedijk (RIN)
- Oostereng (RIN)
- Ooipolder en Millingerwaard (RIN)
- Overasseltse en Hatertse vennen (RIN)
- Rijnstrangengebied (RIN)
- Ginkelse heide (RIN)
- Johannahoeve (RIN)
- Kemperheide (delen) (RIN)
- Schaarsbergen (RIN)
- Waterberg (RIN)
- Noord Ginkel en Zuid Ginkel (RIN)
- Vier perken en Westermeerwijk (RIN)
- Heumensoord (RIN)
- Bilderberg en omgeving (RIN)
Noord—Brabant:
- Esacheplaat (RE)
- Pompveld (RIN)
- Brabantse Biesbosch (RIN)
- Engelermeer (RIN)
- Hernriettewaard (RIN)
- Koornwaard (RIN)
Utrecht:
- Kaapse bossen (RIN)
- Amerongse bossen (RIN)
- Amerongse berg (RIN)
- Blauwe Kamer (RIN)
- Grebbeberg en Laarzenberg (RIN)
- Leeraura (RIN)
ïuid-Holland:
- Zomerlanden Gorzenbosch (RE)
- Beningerslikken (RIN)
- Groot Koninkrijk (RIN)
- Kwade Hoek (RIN)
- Voornes Duin (RIN)
- Duinen van Oostvoorne (RIN)
- Slikken van Voorne (RIN)
- Avelingen (RIN)
- Donkse Laagten (RIN)
- Dordtse Biesbosch (RIN)
- Linge oever (RIN)
- Sliedrechtse Biesbosch (RIN)
- Zuid-Hollandse Eilanden (RIN)
- Zuidhollandse Biesbosch (RIN)
- De Merwelanden en strook langs de Nieuwe Merwe (RIN)
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LITERATURE
I. Catchaent
The Loire is the last major river in Western Europe close to a natural
state, only slightly regulated. With it's length of 1017 km, it is the
longest river in France. The catchment extends over 117 000 km2, covering
nearly a fifth of the territory. About 8.5 million people live in the
basin, mostly in area downstream Orléans. (Chapon, 1979).
Rising on the Gerbier de Jonc in the Cevennes, the Upper Loire streams
through the highlands of the Massif Central. The upper course leads
through flat-floored valleys, (Le Puy-Forez-Roanne) and is interspersed
by gorges when the river cuts through the mountain ranges. The river is
loaded with sediment as a result of intensive erosion in the catchment,
and it is fastflowing, and therefore has a braided character.
The Loire's main tributary, the Allier, has a similar course a little way
to the West. It is less regulated than the Loire, hence it has a more
natural course. Only sixty km shorter than the Loire, it almost doubles
the discharge when it joins the Loire at the Bec d'Allier, 10 km
downstream Nevers. The regime comes close to that of the Loire, however,
the êtiages are more pronounced and September floods are rare.
The upper region of the Loire basin is sparsely populated and the degree
of industrialisation is low. As the inhabitation tends to concentrate on
the valleys, up to 200 inh./kmj, urbanisation often takes place in the
inundable areas. Clermont-Ferrand and st Etienne are the major cities, of
which St. Etienne in particular comports much pollution to the Loire
Agences d'Eau, 1989/1). Industry, households and in particular
agriculture spread pollution, including nitrates and phosphates which
cause eutrophication. Intensity of pollution also increase during
etiages, so that at times water quality of the river and retention basins
may affect sensible species of fish and swimming must be discouraged.
(Chapon, 1979, Agences d'eau, 1989).
From Nevers, the Loire streams in a wide, shallow valley in a low hilly
landscape, the "Val de Loire". Here the river has a sinuating course,
meandering nor braiding, and the bed contains many gravel banks and bea-
ches. The alluvial plains are 2-5 km wide and support floodforests, lakes
and meadows, a very rich ecosystem, with a unique fauna, including
otters, beavers and tern colonies {the largest inland colonies in
Europe). The natural river dynamics of play an important role in maintai-
ning this ecosystem, in combination with effects of extensive agricultu-
ral use. The natural diversity adds to the scenic beauty of the land-
scape, with the remnants of a rich history which attracts thousands of
tourists every year.
Downstream Gien, the river has been restrained by low embankments,
"levées", which may be inundated by exceptional floods. Within the
levées, the river continues a free course, and some forests and swamps
are left, threatened by agricultural and silvicultural development
(FRAPEC, 1981).
The lower part of the valley is more densely populated, concentrated in
large agglomerations like Orléans and Tours. As a consequence, industry
and infrastructure are widespread. Power plants and industry put
considerable pressure upon water supplies, and pollution is more intense
then in the upper region of the basin. These matters threaten water
quality, in particular during etiages. (EPALA, 1989; Chapon, 1989)
Three large tributaries join the Loire downstream Tourraine: Cher, Indre,
and Vienne. Close to Angers the Maine flows into the Loire, a large
tributary formed at the confluence of the Loir, Sarthe and Mayenne. At
the confluence with the Vienne the lower Loire begins.
The part downstream Angers has been canalized and is navigable for
medium-sized vessels. After the confluence with the Sèvre-Nantaise at
Nantes the Loire increases in width and ends in an estuary. In this part
wetlands along the river are of considerable importance to migrating and
hibernating birds. (FRAPEC, 1989)
II. Hydrology
II.1 Hydrology
The upper catchment of the Loire is subject to a changeable climate
including heavy rainshowers which induce floods in downstream valleys. On
the other hand, long spells of drought cause low water levels known as
"etiages", causing serious water problems. The regime is typical for a
rain-fed river with dry summers.
The floods are called "crues" and occur either in late spring or early
autumn. A smaller crue arises in winter after melt of snow and rainfall
in the headwaters. The last major crue (no grand crue) on September 20th
1980 was generated by one day of heavy showers and caused 8 death, 50
serious casualties and 500 million francs of damages. Especially the town
of Le Puy, close to site the projected Serre de la Fare dam, was hit.
On the other hand, long spells of drought bring about low water levels
known as "étiages", causing extensive water problems, and intensifying
pollution problems.
The junction of crues of Allier and Loire give rise to "grand crues",
when the discharge at Gien may be over 7000 m3/s (Fig 2). These exceptio-
nal crues arise about three times per century; the last ones occurred in
1846-1856-1866.
In contrast, during étiage, the discharge may be as low as 27 m3/s, so
the river can be quite diverging, but on average, the discharge varies
between 71,3 m3/s (EPALA, 1989/2) and about 3000 m3/s.
Apart from the climate, the shape of the basin contributes to the
changeable regime of the river. In particular the configuration of
tributaries with long intervals between major confluences (Allier -
Indre/Cher/Vienne/ - Maine) make the regime susceptible to changes of the
climate (EPALA, 1989/2).
In the lower part of the basin, crues are less pronounced compared to
those of the middle and upper Loire. Grand crues at Montjean may reach
6500m3/3, to a 4000 m3/s for a normal crue. They are also strongly
independent to crues of the upper parts, due to the contributions of
Cher, Vienne and Maine. Hence a crue at Montjean may coincide with
moderate high level at Gien. (EPALA, 1989/1)
The middle and lower part of the basin also experience a drier climate
than the upper stretches (Fig 1). This may accentuate constraints in
water supply during summer.
II.2 Regulation works
The Loire is renowned for being the last major European river in a
natural state, without large regulation works. The changeable character
has given rise to some regulation, which already started in the twelfth
century with erection of levees. Nevertheless, theriver still features a
dynamical alteration of water levels. Especially the Allier is still a
rather wild river with only one major dam and another in project (Fig 4,
EPALA, 1989/1). Extensive plans to regulate the river have been developed
by engineers of the EPALA, a cooperative of regional and local
communities. A part of these plans have already been put into the water,
but the greater part of the EPALA plans are still under consideration.
Existing regulation works
Close to the sources of the Loire is the retention dam La Pallise, plus
three other dams on tributaries. As a part of the Montpézat electricity
project, the dams derive a substantial amount of water from the Loire
system to the Ardeche in the Rhone catchment for electricity generation.
The large retention basin of Grangent also feeds a hydroelectric power
plant, at the same time irrigating the Plaine de Forez for agricultural
purposes. The dam had severe effects on the wetlands of the plain as well
as it disturbed the river fauna.
The retention dam of Villerest just South of Roanne was built between
1978 and 1984, in a management scheme under auspices of the regional
water Authority, the Comité de Basin. It is a multipurpose dam, meant for
flood control, management of etiages and electricity. It is effective as
a flood controller, but the improvement of the regime during étiage is
hampered by insufficient water resources and water quality.
On the Allier is the retention-dam Nauseac I on the small tributary
Donozau, built in 1980, as a predecessor of the E P ALA scheme. As the
water supply is failing, 80% of the water is derived from the
Chapeauroux, a larger Allier tributary. Even then, the retention basin is
full two in ten years only.
Nowadays the task of management of low water levels falls to the electri-
city complex of Poutès-Ministrol, with a dam that distracts the water
from the course of the Allier, supplemented by another dam on a
tributary.
Besides these large works, there is a large number of smaller dams and
weirs, as illustrated on Figure 4.
Locally embankments are present along the Upper Loire and to a lesser
extent along the Allier. More of these are under construction, thus
further reducing the floodable area. (Fif 5).
In the Val de Loire and the Lower Loire, no barrages are present, but the
number of levees increases. From Gien, the embankment is continuous. The
whole of 720 km of dikes on the Loire protect about 100 000 ha with
300 000 inhabitants. Another 15 000 ha of land is protected by low dikes
that submerge 1 in 10 years.
A special hydraulic feature is a large number of "déversoirs", built
after the last devastating crue of 1866. These are waste reservoirs,
designed to inundate a total of 30 000 ha of lowlands in case a large
crue endangers the levées. They never came into function.
III. U»a
Industry
Most industry is located near population centres : St Etienne, Orléans
Tours and Nantes are important highspots of industrialisation (Chapon
1979). There is almost no heavy industry, but it is being developed.
There are some thermal power plants and four nuclear plants which put
considerable demands on water for cooling (Table 1). These plants are
found mainly along the middle and lower course.
Industry also needs water but the amounts are smaller. However, this may
contribute to constraints in times of étiage. This often conflicts with
public water provision. (Chapon, 1989) (Table 1).
Urbanisation uses up space, which may impose pressure upon floodplains
when space is scarce. (Fig 6, Dargent & Falaise in FRAPEC, 1980). This
obstructs the flow during crues, and may endanger the safety along the
river. For example In Aurec sur Loire, a new industrial area has been
developed in a floodable area that had 2 metres of water in 1980.
Agriculture
This sector is still the most important in the Loire regions, especially
in the upper course. Stock raising is the largest branch, accountable for
80% of the agricultural revenues. The importance of cereal cultures is
growing, in particular of maize. These cultures are very water consuming,
as much of the arable land is irrigated. The area of irrigated grounds is
expected to double quickly, and as a consequence, the demand for water
will rise further. (Chapon, 1989) These intensive cultures also require
large amounts of fertilizer to be spread over the land. Part of these
chemicals are washed away into the river, causing the infamous green
pests, eutrophication. Often, irrigation is part of comprehensive
regional development plans. (Agence/2)
Excavation of sand and gravel
The Loire and the Allier transport substantial amounts of sediments, up
to 500 000 tonnes a year. Thick beds of sediment have been deposited, and
they are easy to win. For purpose of building of houses and roads, gravel
extraction has been intensive, and rate of removal has reached over
11 million tonnes a year, 20 times more than the rate of sedimentation.
Removal of sediment from the lower bed causes deepening of the river bed
and increases bank erosion, thus requiring bank reinforcements. It also
influences the forming of islands and gravel banks, important to
birdlife. {FRAPEC, 1980). Apart from limited quota for the Loire and the
Indre, mining will be halted, ensuing a management objective of the
Ministry of Environment from 1984. The output of mining decreases
accordingly. (EPALA, 1989)
Tourism
The Loire presents an attractive landscape, offering wild nature in the
gorges, which provides suitable water for fishing and canoeing. The wider
Val de Loire features a scenic countryside with medieval towns and
castles. The region attracts a large number of tourists a year, from Gien
to Senart 1.2 million people visit the Val de Loire. Hunting and fishing
possibilities are important factors in addition the historic landscape
and the scenery. Locally fishing possibilities are limited because the
large number of dams hampers descent of migrating fish, while their
reproduction is restricted due to insufficient water quality. (EPALA,
1989/1).
Navigation
Though Nantes and St Nazaire are important maritime harbours, the
interest of the Loire for navigation is limited. The river is navigable
to Angers for ships up to 1000 tons (Chapon, 1979). This requires
canalizing by means of croynes and intensive dredging. The dredging has
caused profound deepening of the bed and has affected the river banks,
requiring riverside reinforcements ensuing the EPALA plans.
IV. Management
IV.1 Government
Secrétariat de l'Environnement
The former ministry of environment has been a weak ministry over the
years, subject to many reorganisations. The responsibility for land use
planning (Gestion de l'espance) was lost to the ministry of public works,
and during the eighties, it has been a subministry under a ministry of
Planning, Housing, Transportation and Environment (Bennett, 1987).
Recently, it became a secretary of state under the prime-minister, "Le
Secrétariat d'Etat auprès Le Premier Ministre chargé l'Environnement et
de la Prévention des Risques Technologiques et Naturelles Majeurs"
(Secrétariat), headed by M. Lalonde, a former ecologist. The secretary
carries the responsibilities for nature conservation, pollution control
and water management, amongst others.
Although some decentralisation has taken place over the last few years,
France in essence remained a centralist state. The responsibility for the
policy on nature conservation is split up over departments and state. In
the rearrangement of nature conservation management, the regional
influence is enlarged, partly grounded on the decentralisation principle,
but financial constraints on the state level form another ground.
(Bennett, 1987).
Direction de la Protection de la Nature
The main body in the ministry responsible for nature conservation is the
"Direction pour la protection de la nature" (Direction). It is headed by
an land use engineer (Genie rural, des eaux et des forêts), and so are
most important staff functions. (Bennett, 1987; Poore & Gryn-Ambroes,
1980).
The Direction is responsible for national parks and nature reserves,
hunting, fishing and international relations concerning nature
conservation, including control over Berne and Ramsar conventions. Many
of the international affairs are silently supervised by the Ministry of
Foreign Affairs. (Bennett, 1987)
The Direction spends most of it's budget on protected area and on the
conservatoire du littoral, and it has responsibility over a number of
specialised agencies, of which the national hunting office and the
fishing bureau are most important.
Nevertheless, the local representation the ministry is limited and
occasionally it has to rely on offices of the ministry of agriculture for
control in the departments. The shortage of manpower hampers the
implementation of new conservation plans.
The establishment and management of national nature areas is an important
task of the Direction. Though management plans are usually authorized by
the ministerial staff, management is alleged to local management bodies,
as a part of the policy of decentralization and budget trimming. 35% of
the reserves is managed by local nature conservation associations. As a
result rules are varying between reserves, sometimes allowing extensive
human activities.
As a result of this policy, national parks have no full-time
representative in the Direction, and above this, the 1973 goal to create
100 reserves still has not been reached yet. The Direction aims to keep
reserves in private property.
The most important categories of protected areas are :
National parks : Established by decree by the council of state,
these consist of two zones: strictly protected central zones, and
buffer zones with less restrictions. Most of these parks cover
mountainous areas.
National reserves : Created by ministerial decree, these reserves
are much smaller than national parks. Human activities are
restricted.
Biotope protection site : Local reserves established by order of the
prefect, aimed at species protection.
Voluntary reserves : areas protected by covenant, on the initiative
of the owners.
Hunting reserves : areas created by hunting organisations, in which
hunting is prohibited
(Griramett & Jones, 1989; Bennett, 1987)
In addition, there are "site classées" for landscape protection,
biological reserves (forests), and coastal reserves.
The designation of national parks appears to stagnate (Bennett, 1987),
and until now national parks are located mainly in mountainous areas.
Often, people in adjacent areas see the park as an alien institution.
Nevertheless, the concept may be convincing as it, for instance,
guarantees compensation for damage inflicted by bears in the Pyrenees
(Poore & Ambroes, 1980). In particular the buffer zones have proved to be
effective: in the Cevennes reserve, the park staff and local inhabitants
have succeeded to maintain traditional land uses by joining forces.
(Collin, 1990)
As indicated, the departments have an important part in nature
conservation. Prefects have the competence to designate reserves, and on
the Loire, most reserves are such prefectorial reserves. Buffer zones of
national parks are also a responsibility of the Prefect. Moreover,
departments have been able to execute extensive conservation plans,
through a local "green" tax on new construction in specially designated
areas, quite indepently from the central government. (Bennett, 1987)
L'Office de Chasse
Theoretically, l'Office de Chasse, the national hunting office, is a part
of the Direction. As such, it is responsible to the Secrétariat, but
usually it acts as a national confederation of the hunters. The hunters
are a powerful lobby with regard to many aspects of environmental policy,
and have influence on matters of species protection, such as setting the
opening and closing dates of the hunting season. They also influenced the
creation of national parks, so that these rarely include deciduous
forest, which are of great interest for hunting (Poore & Gryn-Ambroes,
1980).
On the other hand, the office houses an distinguished knowledge of
ecology of mammals and birds, which could support conservation measures.
Their field officers watch on measures for species protection, in which
they also have to comply with decisions of the prefect of their
department, e.g. in case the prefect authorizes hunting at night
prohibited according to the EC bird directive. (Bennett, 1987)
On the Loire there are 25 hunting reserves; the rest of the floodplain
area will be subject to a law modification, involving a.o. extension of
refuge reserves (Ministère, 1986).
Conservatoire de l'espace littoral et des rivages lacustres
The conservatoire is a governmental organisation, responsible for the
protection of coastal zones and lake shores. It purchases areas along the
coast that are under pressure of developments, in need of restoration or
inaccessible and in need of greater access. It devises management
objectives and makes up management plans for these areas, which are
carried out by local authorities. Though nature conservation is only one
objective amongst several others, the conservatoire absorbs a large share
of the Direction's budget. (Bennett, 1987) .
The method for purchasing appears to be particularly effective : maps are
surveyed in order to find suitable areas for protection, which are
purchased without intensive field research. This result in a fast
acquisition of sensitive areas, and the accumulated protected area shows
a marked incline (Gehu 1990). Acquisitions totalled over 26 000 at the
end of 1984, and should reach a total of 50 000 hectares by 1990.
(Conservatoire, 1986).
It is proposed threatened areas on the Loire could be purchased by the
conservatoire, by extending it's competency to river plains. (Chapon,
1989).
Agences d'Eau
The Secrétariat also has authority over the water management, which also
shows traces of the recent decentralisation. The water management comes
under the competence of the competence of the "Direction de l'Eau et de
la prevention des Pollutions et des Risques. Regionally it is organised
in six relatively autonomous "basins", which broadly coincide with
watersheds of the six major rivers of France. A basin is governed by the
"Comité de Basin", a kind of water parliament, comprising of elected
members of public government, representatives of users and competent
persons (agriculture and industry dominant), and state delegates. There
are about 8 nature conservators and ecologists present in the Comité in
which they face, for instance, 43 industrial representatives. The day-to-
day administration is a responsibility of a "Conseil d'Administration",
while the actual management is at the hands of the "Agence d'Eau" office.
The Conseil and the Comité determine the water management for the basin
in mutual consultation. Regional management supplies elements for the
management plan for the whole basin. Subsequently, the plans for the
basins are incorporated in a new water act. (Secrétariat, Agence d'Eau).
For l'Haute Loire, the region subject to dam building, the current water
policy is being reviewed with respect to the EPALA-plans but there are no
ecologists involved in this revision (Fers. comm. Henger).
As the Secretary of the environment is responsible for water management,
it had part in the decision to implement the EPALA-scheme. Later, in
1989, the scheme was approved again by signing a statement of public
interest of the dams. After the French municipal elections showed a
notable support for the Green party, in particular in the site of the
first dam to be build, M. Lalonde recognized the opposition and proceeded
to support a independent study on impact of the dams and also initiated
the Observatoire de la Loire. {World Rivers Review, 1989).
Observatoire de la Loire
This is a newly established body, charged with the monitoring of
developments of the riverine environment of the Loire catchment area.
Therefore it will compile a databank of existing information on the
Loire, and observe developments which may have direct and indirect
impacts on the Environment. Periodical reports on the state of the
environment of the Loire will be drafted and the information will be
distributed among administrative bodies and to the public. Also it will
maintain contacts with persons holding competence over the Loire.
(Vivian, 1989, Secrétariat 1990)
Based in Paria, the Observatoire has no local representation, though it
is proposed to local bodies to install Loire observators (Secrétariat,
1990). It is clearly set up as a research institute equipped to make and
communicate reports, with no direct decision-making competency (-> Vivian
1989). Via reports and discussions it may have influence on the
management.
Ministère de l'Equipement, du Logement et de Transport de la Mer.
This ministry is responsible for town and country planning and therefore
it has authority over the land use of floodplains. A working group of the
directorate for architecture and urbanism has prepared an advisory report
on the Loire.
For control of developments in inundable areas of the Loire, these areas
have been divided in two zones: zone A ("de grand débit) : no new con-
structions are allowed, except for reparations on existing constructions,
and zone B ("moins exposées") : new constructions may be admitted, if
they do not constitute obstacles in an orderly flow. These zones may be
established by decree.
Apart from the upper course of the Loire and the Allier in Haute-Loire,
all inundable zones of the Loire are subject to this classification. (Fig
7, upper part).
The last few decades, the government has maintained a flexible policy
towards developments in floodplains, by encouraging liberalism in zone B
without denouncing the risks of occupation of inundable land. (Chapon,
1989).
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To curb developments in floodable areas, the working group has proposed
to revise the system of inundable zones and to make a cartography of
these zones. Hydrologically sensitive nature areas should be included in
this.
Additionally, the report advises to inform the public and private parties
about the risks of building in areas prone to inundations and to impose a
tax on new constructions in zone B for measures to compensate for a
reduction in flow-off capacity. (Frébault, 1989).
IV. 2 EPALA
The most important organisation with regard to the Loire is the EPALA,
short for "Etablissement Public d'Aménagement de la Loire et ses
Affluents", the public foundation for management of the Loire and it's
tributaries. The EPALA is not an administrative body, but a "syndicat
public", a public trust of local communities. A large number of
government bodies are represented in the EPALA : six regio's (a cluster
of departments), 15 departments, 19 cities (with a population exceeding
30 000 inhabitants) and ten SICALA (cooperations of smaller
municipalities).
The EPALA has a governing assembly of 72 delegates of the adherent bodies
and a executive board of ten, headed by the mayor of Tours. The
professional staff is not large, the secretariat is sustained by the
regional water management authority. For ecological knowledge, they have
to rely on department and municipal facilities.
According to the statutes (Art 4), the objectives of the EPALA program
are :
- to realize public works so that protection against inundations
during exceptional crues will be ensured.
- To control water pollution.
- stimulation of development of economical activities and of
protection of the environment.
The role of the EPALA is to unite the riverine communities for a communal
action. Coherence and integration of management are key words, which
involve integration of economic developments and protection against
floods and droughts and emphasis on solidarity between the regions.
In this, different interest groups should be solidary with each other :
the offended will be compensated for damage and local potentials will be
stimulated. The plan also deals with the ecological vocation, involving a
plan to even out migration obstacles for fish and to restock former
habitats, supplemented by support in purchase of natural areas for
protection. (EPALA 1989/2).
The hydraulic management is viewed as the crux of the plan : it involves
erection of six dams on the Loire and it's affluents, supplemented by a
scheme for reinforcement of embankments. The regional developments in
projected dam sites is to be stimulated by hydro-electrical power plants
and by recreational developments of retention lakes and restoration of
the cultural heritage of castles. Also improvement of the protection of
nature areas is seen as a possible support to local development.
Therefore, most of the dams have multiple functions: they should ensure
flooding security, guarantee a sufficient water level and improve water
quality during étiages, and support water-sporting facilities on
retention lake and drive hydro-electric power plants. Of these, the
argument to manage low water levels is particularly important s a
adequate discharge in summer should provide sufficient water to nuclear
power plants and industry and also the pollution should be resolved by
dissolution (EPALA, 1989/1).
The scheme comprises construction of four dams (Fig 3). Serre de la Fare
on the Loire, a retention dam with purpose for flood control, management
of low water levels and recreation; On the Allier, La Veurdre, a dry dam
(without retention basin) for flood control, and Naussac II which should
provide water for the ill-functioning Naussac I dam (EPALA, 1989/2). The
scheme for the upper Part of the basin is aimed at maintaining the regime
at Gien between 60 and 2000 m3 {now ca 25 - 8000 m3). (EPALA, 1989 l S
2). A fourth dam is planned near Chambonchard on the Cher, to secure
water provision and quality, now deteriorated by an old hydro-electrical
dam at Rochebut, (EPALA, 1989/1 162).
Furthermore there are two more dams on the Sevre-Nantaise and the Haine.
The scheme also provides for dike reinforcements along several weak
sectors and some new embankments (Fig 3). Additionally some measures will
be taken to improve navigation up to the confluence with the Vienne.
The preparation of the regulation scheme already started up in the
sixties, but they gained impetus after State approval of April "75 and
"78 in which the State confirmed the necessity for regulation and for a
long term development of water resources. Also the sanctioning of an
electro-nuclear power program would require improvement of the Loire
regime (EPALA, 1989/1).
Subsequently, the dams of Villerest and Naussac I were constructed, the
EPALA was established in 1984 the scheme was elaborated into it's current
shape. A priority action plan was agreed on by the Water Authority, the
former Ministry of Environment and the EPALA in February 1986. Opponents
grouped in the committee Loire Vivante pointed out the plans lacked a
sufficient consideration of the environmental impact (-> EPALA 1988), and
the plan came under discussion. Execution of the scheme was postponed,
following growing public concern with an electoral victory for the green
party as a result.
The concerned authorities prepared documents for a decision on the plans
(reports Chapon, Frébault, Vivian, Direction de la protection de la
Nature) and the EPALA proceeded to complete a more comprehensive
Environmental Impact Assessment1. In february 1990, the prime minister
decided on the plans. The decision involved a reconsideration of the
dams, implementation of land use regulations in floodplains and a
coordination of land use planning and river management. Also the
instalment of the observatoire de la Loire was reassured, and a
comprehensive landscape plan was announced. A final agreement on two dams
is expected between the EPALA and the State secretary of the environment
in September 1990.
IV.3 Non-governmental organisations
Several NGO's have played a substantial role in the development of
management of the Loire Basin. The Fédération Régionale pour Protection
de l'Environnement du Centre were first to organise a conference on the
Ecology and management of the Loire in 1980 (FRAPEC, 1980). Nevertheless
the unfolding of the plans of the EPALA surprised conservation groups and
associations of anglers were first to protest. In 1986, a amalgamation of
local, regional and national organisations grouped in the association
Comité Loire Vivante, uniting a variety of groups, ranging from
environmental protection societies like Naturalistes Orléanais to a
hunting federation and a salmon protection association. It is supported
by large institutions : the World Wildlife Fund appointed a coordination
officer to the Comité and the Fédération des Sociétés de Protection de la
Nature is a adherent too (Wenger, 1989; Comité LV, 1987).
They aim at preservation of the ecological assets and in particular the
maintenance of the natural rhythm of the Loire and it's affluents.
Therefore the natural features of the Loire are demonstrated to the
public as it is a indispensable natural and cultural heritage. The Comité
wishes to stimulate an analysis of the problems concerning the Loire and
it's affluents, and proposes to find alternative solutions for the heavy
regulation works because of the serious consequences for the environment.
1
 EIA: Evaluation of an industrial project or a management scheme,
involving a comprehensive assessment of all environmental and ecological
impact resulting from the interference (See VII). In this case this is
the report "Etude Globale", reference EPALA 1989/1.
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Loire Vivante also supporta creation of conservation measures for natural
areas in the entire basin. (Comité LV, 1987).
The group acted as a group of scientists, willing to discuss the future
of the Loire, in which they were quite successful. The files of public
organisations were asked for and investigated, and it was pointed out
there was a lack of backing studies. This resulted in a demand for a
three year moratorium and a comprehensive environmental impact
assessment.
The newsletter of the Comité had a pronounced effect, as it was spread
also to local politicians and the press. Few people, even those
concerned, had heard of the project. This also helped to raise a public
concern about the scheme.
Following this, the EPALA director had a meeting with the committee, and
there were also debates with personnel of the (former) ministry of
environment and technical departments. The entire process of dialogue
resulted in a introduction of environmental aspects in the decision-
making procedure, and the EPALA was persuaded to make an EIA.
NGO's also play an important role in the protection of nature areas.
Quite often private conservation organisations manage natural areas which
have a national or department reserve status. Also, they receive grants
to manage their own reserves and sometimes state support for acquisition
of new reserves can be obtained (Bennett, 1987; Poore & Gryn-Ambroes,
1980). On the Loire, the management plan provides for a distinct role in
the management of future reserves. (Direction, 1989)
V. Natural »ram« .
The floodplains of the Loire have a original character, due to the
continuing fluctuation of the river level, which influences the
floodplains. In the valleys along the upper course and the middle course
the Loire winds through shallow valleys with a fairly wide floodplain,
sometimes over 5 km wide, and about 900 km long (Grimmett & Jones, 1989),
and covering nearly 1600 km2; of this area 1340 km2 is situated downstream
Bec D'Allier (EPALA, 1989). The gorges feature a different, rougher
character, and have special interest to nature, in particular the
projected site of the Serre de la Fare dam. As such, some gorges are
threatened, but they will not be dealt with as they are not subject to
inundations.
In the valley, the Loire is bordered by broad plains. In the fluvial
zone, continuous alternation of flooding and running dry takes place,
connected to the changing river level. This fluctuation induces processes
like erosion and sedimentation, which may be quite intensive during
floods. Sometimes all vegetation may be removed and the bed may change
drastically. This constant transformation of the river bed creates a
variety of soil types and gives rise to differences in ground level and
topography. This results in a changeable river bed containing islets,
sandbanks, gravel flats and higher grounds, as well as lateral branches
(sometimes abandoned) and shallow pools ("Boires") (Fig 5).
The river dynamics in combination with a wide variety in soil types and
extensive human uses (a.o. cattle grazing) create a mosaic of growing
sites in floodplains, carrying wet meadows ("prairies"), floodforests,
marshes, verdant sand and gravel flats, and aquatic communities in ponds
and pools. Each of these ecotopes feature a characteristic vegetation.
The tidal gravel flats support annual growth with a.o. Veronica perearina
and Rorippa svlvestris, while drier sand flats have pioneer vegetations
including plants like Corrigula littoralis. The floodforests
("ripisylves") are found on more stabile and drier sites, but also have a
different character depending on inundation frequency. On relatively low,
changeable sites develops a poplar-willow pioneer bush with Populus njgra
and Salix purpurea. whilst stabile areas on the banks and islands support
an exceptionally rich hardwood floodforest including a.o. Oak (Quereus
robur), Elm lUlmus minor!. Ash (Fraxinus excelsior and F. auoustifoliae).
This forest has a dense tier of shrubs and some patches are overgrown by
lianes (Clematis vitalba and Lonicera spp).
The diversity of biotopes created by fluvial dynamics provide life
conditions for a wide variety in fauna. The floodforest provide resting
and breeding places for Herons lArdea cinerea and Nvctorax nvctorax>.
Storks (Ciconia ciconial and Otters (Lutra lutral. They also serve as
refuge for game animals and supply food for reintroduced Beavers (Castor
fiber). The river itself offers a food supply fish for riparian fish-
eaters like otters and terns, while the corncrake (Crex crex) depends on
the meadows for habitat. The Terns (Sterna albifrons en S. hirundol and
Plovers (Charadrius dubiusl find nesting sites on the sandflats and
islands, which are inaccessible for predating mammals. For the same
reason, they are important to migrating and hibernating birds as well.
Ponds and pools are important to amphibians, stilts, herons, and in
particular to water insects. Water insects depend on wet spots and
shallow water for reproduction and may spend a large part of their life
cycle in the water. They are important in the food chain as many fish
consume insects, while flying species may be preyed, on by Sand Martin
(Riparia rjparia) and bats. (From : Dister et al., 1989, WWF-Rastatt
1989; Bolnot et al.; FRAPEC, 1980; Office de Chasse, WWF-France, 1968).
The river dynamics in particular contribute to a rich diversity of
milieus, providing living conditions to a various bird community. In the
Allier and Loire area 123 bird species are found, and the populations of
Common and Small tern and small tern represent 14% and 38% of the
national breeding populations, while the presence of the plover and
corncrake make up 45% and 75% of national populations respectively (WWF-
France, 1988,- Comité LV, 1987) . The area has an important function as
resting and foraging stage for migrating and hibernating birds, which
descend from other parts of Europe, including species like Osprey
(Pandion haliethusl, Black Kite (Hilvus miciransl and several waders
(Limicoles. nine species) (Bolnot et al.) (Fig 8). Also for plants the
river serves as an axe of migration from the lowland upstream and
downwards from the higher ranges. (WWF-France, 1988, FRAPEC 1980).
Besides this, the inundation area has important ecological functions,
also under influence of the fluctuation of the water level. During
floods, groundwater resources are replenished thus contributing in
maintenance of the groundwater table (EPALA, 1989; Guinard in FRAPEC,
1980) (Fig 9). Also the strong activity of bacteria in shallow pools and
sand flats generates a autopurification of river water, brought by
floods. (Guinard in FRAPEC, 1980).
VI. Problem» and »olution»
VI.1 Proble«»: use» and regulation
The central region of France, in which the Loire flows, saw economical
prosperity in the ie"1-!?* century, which declined in the 19th century. The
Loire silted up, the trade slowed down and the region went in a
economical decline. Not until the sixties the economic development
started again, in particular around the population centres in the lower
basin (Orléans-Tours-Nantes) and around St Etienne and Clermont-Ferrand
(Brittanica, 1986; EPALA 1989/1). Due to this history of development, the
floodplains of the Loire-Ailier have remained fairly untouched.
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In modern times, the pressure on floodplains increased, and effects of
human interference are traceable all along the river. In this, some
differences can be found between the upper Loire and Allier, and the
Middle and Lower stretches downstream Gien. The upper part has few
embankments and a relatively low extent of human activities. In contrast,
the section downstream Gien has continuous embankments and is subject to
increasing pressure of agriculture and other uses. The description below
is a general overview and the effects mentioned are probably not present
in all regions, but on the whole, their total impact on floodplains may
be very far-reaching and induce fundamental chances.
Agricultural uses are an important factor in the deterioration of
floodplain nature. On the Lower Loire, large parte of floodforest are
transformed into poplar plantations, which have little use to wildlife.
Also clearing of forests takes place on behalf of agricultural
cultivation, while extensive grazing of wet meadows is being replaced by
more intensive cattle breeding and arable farming. These activities lead
to a decrease of natural area for available to fauna and flora, in
particular on peripheral zones. In general, an occupation of floodplains
is taking place, which may result in narrowing of the inundable river
area, critical whereas they may require construction of embankments.
(Guinard / Terrasson in FRAPEC, 1980) (Fig 6).
Urbanisation may have the same effect of restriction of the floodable
zone. Constructions in floodplains are thought to be quite common in the
densely populated lower course (Fig 7, under), but there are also
examples of this in the Upper Loire and Allier. It's evident these
constructions endanger safety during floods, in particular bridges appear
to form obstacles. Also a decrease of the entire floodable area is
detrimental. The document of the Ministry of public works announces an
improvement of maintenance of rules on constructions in floodable area,
which, if properly implemented, may halt the occupation of floodplains.
Tourism in nature areas appears to be quite extensive yet, and may pose
minor problems. Floodplains are not very accessible when roads are
absent, though sometimes campings are located in floodplains. Recreative
boating in canoes and small motor vessels may enable people to visit
silent areas and inaccessible islands, which are important to wildlife.
Moreover hunting continues to impose pressure upon nature areas (Grimmett
& Jones, 1989), though the number of protected hunting refuges is
increasing. Both hunting and recreation may cause disturbance of animals
on visited sites throughout nature areas.
Regulation concerns construction of large hydraulic works: dikes to
preclude inundations of certain areas and dams to regulate the river
discharge. The effects of dikes are more drastic than dams, but they both
cause fundamental changes in floodplains.
Dikes may have adverse effects, as they diminish the length of the banks
and may isolate floodplain ecotopes like marshes and lateral branches
from river influence. The dynamic character of these areas is eliminated
and the ecotopes are cut off of direct water provision. In the long term,
they systems are modified completely and they loose their diversity.
(Comité LV, 1987).
The effects of the dams are multiple : the constructions themselves and
the retention basin destruct nature and migration on dam location while
effects concerning the regime reach further and though they may fade on a
longer distance of the dam.
Up till the onset of the modern management scheme, a number of dams were
built, but their influence on the regime was fairly small (Comité LV,
1987). Nevertheless, in the direct zone of influence of the dams, the
impact can be quite pronounced. Near the Naussac I dam, yields of fishing
went down and the number of aquatic insects declined, which affects a
vital part of the food chain. (Rousseau, 1988). Uncontrolled draining of
retention basins may have severe effects on river fauna downstream, and a
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drainage of the Grangent dam in 1967 caused contamination of the alluvial
aquifers as far as Blois, several hundreds kilometres downstream (EPALA,
1989). Evidently, dams also block migration of fish like Salmon (Salmo
salarl, Lamprey (Pétromvzon marinus i and Shad (Alosa alosal to their
spawning sites. However, it is not clear yet to what extent the existing
dams influence affect the floodplain flora and fauna of the Loire, as
long-term studies of such kind are not available yet, though studies on
other rivers (Rhone. Garonne, Rhine) may illustrate effects.
In general dam construction may result in a decrease in the frequency and
duration of natural inundations in floodplains, and the groundwater level
may drop in adjacent areas. Floodplain areas may parch to a certain
extent, as floods are essential this. Furthermore, lateral arms are
likely to loose direct contact with the river regime, and higher grounds
will no longer be submerged. As a result of this, the area of shrubs and
forests would extend, coinciding with a decrease of verdant sandflats.
Also the entire width of the inundation zone may decrease, causing a loss
of habitat area for floodplain species.
Besides this, the river bed and sandbanks may become fixed, due to a
decrease of strength of inundations. The sandbanks and islands may also
be affected by erosion since sediment transport is blocked out by dams.
A loss of floodable area may have effect on the groundwater table in
adjacent areas as the infiltration area and number of inundations
decrease. These factors can also influence autopurification because
inundations are less frequent and the number of shallow pools declines,
while the influx of fresh water is hindered. (FRAPEC, 1980). It's hard to
estimate the impact of these processes on water resources, but they
should not be neglected.
The variety in species is very much linked to the strong variation in the
river regime, which fades after regulation. The species itself are
sensitive to changes in frequence of floods, and their whole habitat is
created under river influence. For instance, germination is influenced by
the degree of humidity of the soil and may be stimulated when floods wipe
away grass vegetation and organic litter, factors which would certainly
be altered after a change in flooding intensity. Otherwise, if the
forming of sandbanks where influenced, breeding facilities for terns and
plovers may decrease. In the river itself, foraging facilities may be
restricted as as the fish stocks may decline as the number of water
insects and spawning sites decreases. (From : Dister et al. 1989, WWF-
Rastatt 1989, Rousseau 1988, FRAPEC 1980, Bolnot et al. Comité LV 1987).
Apparently, floodplain ecosystems can be very sensitive to changes in
hydrology. The effect of existing dams may already influence riverine
nature areas. This requires investigation, a ground for the moratorium
demanded by Loire Vivante. A decrease of river dynamics can also
facilitate accessibility to the floodplains, which may enable occupation
of floodplains for agricultural exploitation as well as for recreation
and other uses. Already these factors put pressure upon floodplains,
already deteriorating the character of floodplains.
Altogether, the uses and regulation of floodplains have significant
effects :
Decline of geologic processes like flooding and running dry, erosion
and sedimentation; and a decline of autopurification and
déstabilisation of the groundwater level.
Fixing of the landscape as a result of degeneration of geologic
processes because of regulation and occupation.
Deterioration of ecotopes caused by loss of dynamics and
modification and destruction of habitats. A loss of species may be a
long time result of this.
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- A certain degree of disturbance in nature areas due to recreation
and hunting.
[Note: During the study, the problem of pollution was often encountered,
but has not been properly analyzed for the floodplains. It is likely some
influence takes place, eg by affection of hydrobiologic life affecting
food chains via fish reproduction, and autopurification can be hindered
as a result of deoxidation of the water (FRAPEC, 1980).]
VI.1 Solutions ; environmental policy and nature conservation
As shown above, floodplains of the Loire support important natural values
and represent significant interests for the environment.
Nevertheless, few areas have been established as reserves: on the whole
length of Loire exist only 1 national nature reserve, 3 voluntary
reserves and 30 prefectorial biotope sites, covering about 800 hectares
and 30 km of river course (Direction, 1989). The 25 hunting reserves
cover a larger area but providing less protection.
Two more areas were put forward for the EEC bird directive : La Charité
sur Loire and Mars sur Allier, which would cover about 2000 ha
(Direction, 1989; Grimmett £ Jones, 1989). This state of protection is
low in relation to the total floodplain nature area, which amounts about
43 500 ha from Feurs to Nantes (Grimmett K Jones, 1989). This leaves a
large part of the natural area unprotected.
However, on behalf of a decision on the EPALA management scheme, the
Direction de la Protection de la Nature presented a proposal for nature
protection and improvement of the environment along the Loire. Part of
this works out the ideas for management of fish migration routes and fish
restocking, but it also presents a comprehensive plan for improvement,
stating "the alluvial zone (the whole plain susceptible to flooding) is a
entire heritage of great value" (Secrétariat, 1990).
A total area of 1700 ha of high ecological interest should be acquired,
for which a sum of 27.5 million Francs has been budgeted. About 17.2
million Francs are allocated for "ecological works", which are fairly
small scale measures2 for fish (spawning sites) and biotope improvements,
including hydraulic measures. These actions are to be executed by private
nature protection organisations and riverine collectivities, (Direction,
1989), and a role for the Conservatoire de l'espace littoral has been
provided too. Even the possibility to bring the whole of the floodable
zone under protection of the EC-bird directive is under consideration, in
combination with an Art. 19 procedure for other areas, important as
foraging sites. All this depends on the final agreement between the
Secrétariat and the EPALA.
Implementation of this plan would resemble a step forward. The plan
recognizes the relation between the river and the adjacent areas and the
necessity to realize structures for protection and management. However,
the total area to be protected is rather meagre compared to the 43 500 ha
mentioned by the International Waterfowl and Wetland research bureau
(Grimmett 6 Jones, 1989). What's more, it is a question whether the
number of areas to be protected may lead to partition of reserves : in
Pays de Loire 25 sites will cover 270 ha, in Region Centre 6 areas
comprise 180 ha. In the Dutch Nature Management plan, major natural areas
should cover at least 250 ha, but 500 ha is preferred (Ministerie L.N.V.,
1990). Designation of larger areas would be advisable.
Attention should be paid to areas between reserves, as they are also
threatened by agricultural developments which modify forests and
prairies. The suggestion to leave a zone of 50-100 m of floodplain in the
natural state (Chapon 1989) could be a starting point for this, though
2
 In comparison to large scale projects such as The German
Renaturierung of Rhine floodplains, or the Dutch nature development
project in the "Duurse waarden" along the IJssel river (A Rhine branch).
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even 100 metres width resembles a narrow band which does not suffice as
nature reserve on itself. Hence, it is recommended to design a structure
in which a similar protective zone connects nature reserves alternating
with other uses. This could be included in the concept of the
"interregional management plan" which may serve as a framework to combine
agricultural uses and nature conservation in the riverine area. For this,
the suggestion to apply EC article 19 may be worked out to accomplish
adaption of farming techniques (Chapon, 1989). The approach of
bufferzones in the Cevennes national park could be an used as an example
in involving local people in nature management.
Recration and hunting can also be dealt with in the framework of an
integral landscape plan. They may cause dispersed disturbance, and a
restriction of access in some areas is obviously required. Therefore, the
importance of establishing large areas with restricted access must be
underlined.
With respect to hunting, the extension of hunting reserves is a hopeful
development, although the long period between the issue of the bird
directive and implementation raises doubts about the effectivity of
nature conservation policy. Whereas the document of the Direction states
the importance of protection of nature and establishment of management
structures, the progress in designation of the national parks has been
delayed. Manpower still appears to impose constraints on nature
conservation schemes, while a lack of funds continues to raise concern.
(Bennett, 1987, Poore S Gryn-Ambroes, 1980). For the Loire, the total sum
set aside for the project is 100 million Francs, but the budget for
ecological protection measures in floodplains plan accounts for about
41.3 million Francs3. Considering this program concerns the whole length
of the river, the amount is quite meagre compared to e.g. 125 Million
Francs set aside for additional measures4 at the Serre de la Fare dam
(EPALA 1989).
In spite of these considerations, the protection plan contains a good
start for improvement of the state of protection of natural areas along
the Loire. However, for a proper implementation, the management machinery
should be reinforced and the plan needs to get adequate means.
Putting floodplain into use for agriculture and urbanisation affects
floodplain nature and at the same time endangers safety during floods.
The occupation has been a result of flexible policy towards floodable
area, and may be a reason to review land use planning ("Gestion de
l'Espace"). In this, the division of competencies between the ministry of
equipment (Town S Country planning) and the secretary of environment
(Water Management and Nature Conservation) requires reconsideration.
Hence, the proposal to conduct land use planning in coordination with
river management (Secrétariat) is a good idea. The Observatoire de la
Loire may become an adequate instrument to watch the planning, or better,
to participate in the planning procedure.
However, it is doubtful whether proper planning or a nature reserve
status is sufficient to guarantee the essential river influence which
originates outside the reserve. The importance of river dynamics has been
3
 The budget provides for 100 million francs; 50 million of this
amount are allotted to a plan for restoration of fish stocks. The other
50 million are divided over nature area acquisition funds (27.5 MF),
ecological works (17,2 MF), studies and promotion (5.3 MF). A part of the
17.2 MF for ecological is also used for fish protection (estimate 3.4
MF). This leaves 41,3 MF for ecological works and nature conservation in
floodplain areas.
* This includes costs for restructuring communications, establish-
ment of recreational facilities and compensation for dam effects in order
to improve local potentials. (EPALA, 1989)
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recognized, underlining the fact "all works in inundable areas distinctly
affect biological an physical processes, and that the changeable
character of the bed is indispensable to sustain the natural diversity".
(Direction, 1989).
In this, it should be stressed not only fluctuation of the river level,
but also the vigour of inundations is crucial to drive geologic processes
of erosion and sedimentation, to force removal of vegetation for new
growth and refill aquifers (WWF-Rastatt, 1989, FRAPEC, 1980). It is
doubtful whether restoration of hydrological functioning of areas may
achieve a similar puissance. Even so, the amount of works "de technique
écologique" in the plan is quite minute, in view of the changes which may
result from the increase in river regulation.
In contrast with protection of land areas, the plan features an emphasis
on piscine conservation, perhaps reflecting the relation with water
management. As shown, the ecological importance of the river is not
restricted to the aquatic environment itself, but extends outside the
river bed. This relation should be reflected in the management system,
but the EPALA for example has to rely on external ecological knowledge.
The Dutch authority for water management ("Rijkswaterstaat") has
proceeded to employ ecological and this institution has become a leader
in nature development. The Dutch system may be ahead of France, but it
may illustrate the refreshing input of new viewpoints.
Water is a key factor in the environment and in the economy, and the rise
in the demand for water is a chief argument for the management scheme
(Chapon, 1989; EPALA, 1989/1) (Table 1). However, in an environmentally
balanced water management, the adoption of a comprehensive viewpoint is a
chief issue (Derrick Sewell fi Biswas, 1986). Such approach can be traced
in the reports (Chapon, Vivian, Direction), and a starting point is made
in the "Etude Globale". The report Chapon and the Etude Globale assess
usage of water and the demands, but a relation between water shortage and
affluent use is judged as fact. Also the management alternative without
regulation is shortly dealt with and rejected, without further
examination of the possibility to control the increase of water
consumption.
In a comprehensive assessment of environmental impacts, such relations
are examined thoroughly and a number of alternatives are formulated and
analysed in order to get a clear idea of the best solution. (Derrick
Sewell 5 Biswas, 1986; Fiselier 6 Klijn, 1989). On the Loire, this would
involve formulation of alternatives for rational river management, which
would comprise a long term view, control of occupation and use of
floodable areas, and a wise use of water resources. In this, the usage of
this scarce good would be adapted to the supply and used in an
environmentally sensible manner5 (Derrick Sewell & Biswas, 1986, Fiselier
S Klijn, Main Report Floodplains).
Such comprehensive assessment methods may ahead of French environment
policy, in particular with respect to the EPALA scheme. However, in the
prospect of the forthcoming agreement, it may be good to stress the point
that a reduction of the consumption of water may be feasible, while a
restoration of fluvial ecosystems is a complicated problem and may be
very costly. In Germany and the Netherlands, such nature development
projects are being practiced, but they are costly' and require delicate
deliberation with competent administrative bodies (Swart, pers. comm.).
In this international context, France possesses unique fluvial ecosystems
on the Loire and Allier, which have a international function in bird
migration. Because of it's importance and uniqueness, a European
' In this perspective, application of EC article 19 might prove
useful for a "hydrologically adapted agriculture".
6
 A project of 60 hectares takes about about 2 million guilders (ca
6 million francs).
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resolution has been proposed. As a complete system of a dynamic river
with natural floodplains, the Loire merits appropriate means for
conservation.
VII. Conclu!ion«
Though France has a good system for protection of nature areas, on
the Loire and the Allier, few floodplain areas are protected as
nature reserves. The implementation of nature conservation policy
needs to be ameliorated. Reserves should be designated, in
particular large areas which include the peripheral meadows and
parts of the river, important as foraging sites.
The areas between reserves require a specific management, sensitive
to environmental aspects, including flooding, disturbance, pollution
etc. (Main report).
Also adequate means should be provided, including sufficient
provision of finance and manpower. For a unique area like the Loire
floodplains, such effort is justifiable.
Adequate nature protection also concerns land use planning, which is
not functioning properly. A submissive policy towards land use in
floodable areas may increase risks during inundations and cause
deterioration of landscape and nature.
The Observatoire de la Loire can be brought into land use planning
in order to enable the coordination of nature conservation, land use
planning and water management (including hydraulic management and
pollution control).
Water is a vital environmental and ecological factor, dominating the
dynamic environment of rivers and floodplains. It is also an
important economical factor as cooling fluid, irrigation medium and
as drinking water. In the management of rivers, a comprehensive
viewpoint should be adopted, and all factors influencing water
resources should be assessed, furthermore, the impacts of water
management must be assessed properly, which implies also effects on
floodplains should be taken into consideration.
To effectuate this comprehensive approach, the French system of
environmental impact assessment needs to be adapted, so that water
management projects can be evaluated independently, thoroughly
considering environmentally sound alternatives.
Above that, it would be a good idea to consider the possibility to
establish a managing institution for the entire river Loire and it's
affluents, which would plan and execute all policy concerning the
river, including management of water, use of floodable area, and
nature conservation, including floodplain areas.
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APPENDIX Soa« illu»tr«tion» for the text
Figure 1 : Distribution of yearly average precipitation.
(Source : Etude Globale d'Environnement de la Loire. EPALA, 1989/1)
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Figure 2 : Regime of the Loire and it 'a affluents at several reference
stations. (Source : Elemente et proposotions pour un Aménagement du
bassin de la Loire, LIGER).
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Table 1 : Evolution of water consumption
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GUADALQUIVIR
I. Catchment
The Guadalquivir river or "Big River" is, from the historical and actual
point of view, eeen as the most valuable river of South-Spain. The
surface of the river and its floodplains is about 60000 square
kilometers. Its length is 668km. (CHG, 1988). Along the Guadalquivir
river, three different areas can be identified: the mountains, the
floodplains and the marches.
The river springs at an altitude of 1645 meter in "pie del pico de
Cabanas" in "Jaén Province." The high course of the river crosses the
mountain area with calcareous materials. In this part a Natural Park is
situated: "Segura Cazorla" Then, the river crosses between hillsides
cultivated with olive-trees, the "Campina", through the provinces of Jaen
and Cordoba. On the northside, the river is flanked with the hills of
the "Sierra Morena".
In this part, the rivers Guadalimar, the Guadiana Menor and the Jândula
join the Guadalquivir.
The floodplains of the Guadalquivir river begin about 30 Km to the East
of Cordoba and can be divided in two parts. The first area is called "Las
Vegas, or Tronco del Guadalquivir", characterized by a desiccated out
scarce surface for with a length of 450 km. Along this floodplains there
are private farms.
In this part, the rivers Guadiato, Genii, Corbones and Viar join the
Guadalquivir.
FIG. 1 The Guadalquivir catchment
The last part of the floodplains begins with the city of Sevilla, 80 Km
upstream. From this point the river is navigable. This unique area is
called "the Marismas". The marshes of the Guadalquivir have saline soils,
the influences of the ebb and floodstream reaches Sevilla. The term
"marshes" is not entirely appropriate because of anthropogene influences,
like irrigation and works to dry and wash salt from fields for
agricultural uses.
The geology of the Guadalquivir River basin was influenced by the Alpine
orogenesis. This uplifted thick sediments into the "Betic Cordilleras",
with metamorphic bedrock appearing in the "Sierra Nevada". It also
rejuvenated the southern fringe of the Iberic Heseta as the "Sierra
Horena". Between these two mountain ranges, the Hercynian bedrock sank
into a deep east west groove: the Guadalquivir depression. Some 15
million years ago, the sea invaded this depression and created the
Sevilla strait linking the Atlantic to the Mediterranean. In the
epicontinental areas, lime rich sandy sedimentation prevailed while in
the deeper water a thick marl layer was deposited. (Verdenius, 1970)
II. Hydro logy
For regulation of the Marismas in the delta, a system of round about 30
dams has been built, the same number of dams has been planned.{1979) The
goal is to increase the reserve capacity from 2900 m3 to 7200 m3. Fur-
thermore are there 80 smaller or larger powerplants and corresponding
lakes. They produce 288 megawatt. The main lakes are: "El tranco de
Beas"{6800 ha), "Bembezar"(1000 ha), "Torro del Aquila"(1000 ha), "La
Lancha" (5200 ha), "El Pintado" (1000 ha) and "Charco Manzano" (1300 ha).
The watersupply of the Guadalquivir depends on the whetter and is stron-
gly fluctuating. An example: in 1954, 750 mil j. m3 and 19700 m3 water
streamed in 1936 through the river. Mean, 7200 m3 streams annualy through
the river.
The first part of the floodplains, "Las Vegas", is not heavily regulated
because of the with of the bed and the limited fall of the river. The
Confederacion Hydrografica del Guadalquivir (CHG) recommends use of the
water because of the good hydrological parameters. There are studies to
intensify the use of the water in this part of the Guadalquivir for
irrigation. In the meantime, the reservoirs on the right side of the
river are used (Rumblar, Guadalmellato, Bembezar-Retortillo, El Pintado
and the systems of the river of Huelva). (CHG, 1988)
There are fourteen dams on the side rivers of the Guadalquivir from the
natural area "Segura Gazorla" till the river Guadiamar. This area is
called the "Sierra Morena" and is situated on the right side of the
river. The high fall of the river, the scarce surface in use for
agriculture because of the mountainous character of this area provide
opportunity for general regulation of the Guadalquivir baain. The water
mainly is used for the cities on the left side of the river. Near the
spring of the river (Guadalimar, Guadiel), the soil can be used for
agricultural purposes. The CHG indicates that the local people need to be
re schooled for agricultural and industrial purposes, and states that in
this area industry can be developed in the main villages.
The fertile soil of the "Campinas" de Jaen, Cordoba and Sevilla is
useful for agriculture, because of the high retention capacity. Beside
irrigated areas there are extensive cultures of non irrigated areas
(olives and sunflowers). In this area there are two reservoirs
(Quiebrajano and Torre del Aquila) and one is planned. Also there are
studies for more regulation projects. The average surface of the
irrigated areas varies from 10000 to 25000 ha. For the irrigation of the
upper regions of Mengibar, F. Palmera and Salado de Arjona, a hundred
meter high pump has been build recently. Also for this area, there are
studies for more irrigation projects for economic development.
In the more intensively populated area of the "Depressiones
intrabeticas", the soil is used for the cultivation of cereals and
olives. These areas need not to be irrigated. New industrial developments
and reservoirs for agricultural use cause settlement of people. Because
of this settlement more water is needed for agricultural and other uses.
In the last 20 year, the Guadalquivir River basin has seen shifts of
emphasis from surface water resources to groundwater resources and
latterly to the integrated use of water resources; groundwater extraction
and Btreambed regulation for shipping are the two main problems of this
area. This section provides for an illustration of a case concerning
groundwater extraction; a summary of a WWF/IUCN/ADENA research project on
"the implications of groundwater extraction for the long term future of
the Donana National Park" is given in the following section.
The Almonte-Marisma aquifer, surrounding and underlying the Donana
National Park, has four zones. The unconfined aquifer, including the
corrales, cotos and dunes, has a water table range of about one to three
meters and is responsible for baseflow to the Rocina Stream and the
lagunas landward of the dunes. The ecotone, located where the aquivir
meets the clay of the marismas, has a water table just below the surface
or is slightly artisan with groundwater discharging onto the surface.
The confined aquifer beneath the marismas clays has freshwater in the
west and north and saline water at depth in south east. The hydrogeology
of the confined aquifer and its ecological role are not fully understood.
The water balance of the aquifer is known only within very wide limits.
Large variations in annual and 10 year rainfall affect the aquifer.
The corrales in the dunes are dependent upon a high water table landward
of the dunes. The extent and impermeability of the fragipan within the
aeolian sands of Donana remains to be demonstrated. The plant communities
and ecological equilibrium of the Cotos are strongly dependent upon the
water table elevation. A lowering, even small, of the water table might
induce modifications of the biotopes that could be detrimental to the
whole ecosystem. The permanent moisture in the ecotone creates its great
biological richness, which includes all the major mammals of the National
park. Water, salinity and topography acy together to create an ecologi-
cally rich mosaic of varied biotopes in the marismas.
The original 1970 FAO (United Nations Food and Agriculture Organisation)
plan was for 45000 ha of intensified agriculture and irrigation in the
Almonte-Marismas Irrigation Scheme. This was cut to 25000ha at the start
of the scheme in 1972-76 and further reduced to 15000ha in 1986. The IGME
{Spanish Geological and Mining Institute) report simulated future water
levels with a pumpage of 52.2 hm3 for the 7000ha under irrigation in
1896. In the light of this, the Patronato decided to recommend the
limitation of pumping for irrigation to the 1986 figure of 52.2hm3 per
year. Good technical reports are clearly respected and acted upon.
IARA (Andalucian Agrarian Reform Institute) plan to irrigate 8619ha each
year from 1990 onwards and they envisage pumping 59.9 hm3 gross and 53.7
hm3 per year net. IARA intend to irrigate more than IGME (1987) simulated
and to use more water than the Patronato (the consultative structure in
which all relevant organisations are represented) has recommended.
IGME (1987) also rightly recommended that there should be a gradual
suppression of pumping from the confined aquifer and that future
groundwater extraction should be away from the National Park. However,
there is some evidence of the expansion in the number of privately
constructed wells in the confined aquifer to the north of the Park.
Matalascanas takes all of its water from wells in the dunes directly
adjacent to the National Park boundary. The reported extraction, of 1.6
hm3 per annum is adequate to supply the variable tourist population, but
the irrigation of gardens could require another 2 hm3/year. This pumping
will lower the water table in the dunes and in the cotos. The decline
will be most marked in the summer. This could have an advers effect on
the cotos, the lagunas and the corrales. There is also a great danger
that heavy pumping will eventually cause salt water intrusion into the
wells and maybe into the National Park. Costa Donana, to the north of
Matalascanas, could exacerbate these problems.
The present hydrometric network is inadequate for the monitoring,
modelling and management of the aquifer and river systems that support
the National Park and the human activities outside the Park. The complete
lack of river flow data and of any hydrological or hydrological data for
the National Park are the most serious deficiencies.
No major change have yet been observed in the ecology of the National
park as a result of the groundwater pumping. The groundwater forecast by
IGME (1987) are likely to change the ecological character of the Donana
National Park. The El Brazo laguna has dried up. Four water level records
for IARA wells show that the water table has fallen, water level ranges
have increased and discharge conditions in the ecotone have declined
within the Donana National Park as a result of the irrigation pumping.
Some IGME data indicates a more general fall in the groundwater surface.
IGME states that the Almonte Marismas suffer from pollution from cattle
and nitrogenous fertilizers, from sewage pollution and from localised
marine intrusions at Matalascanas. Field data do not demonstrate these
problems in the irrigated areas. Several of the surface water inputs to
the Donana National park are frequently heavily polluted with pesticides.
Sedimentation is also a problem in the marismas.
IGME's (1987) simulation to 2010 with irrigation pumping of 52.2 hm3 per
year shows :
-Groundwater falls of 1 to 10 metres throughout the "cotos",
-desiccated lagunas with a 2 metre groundwater level decline,
-a frequently dry Rocina stream with reduced groundwater on the eastern
marismas and the localised "Daimielization" (a "dried out" National Park
in Spain) of the peat bog and lakes in the Rocina Pre-Park,
-cessation of discharge from groundwater in the ecotone throughout most
of the area north of the Palacio.
No similar forecasts are possible for underground and surface water
quality in the future. An other restriction of the simulation model is
that it lacks a more comprehensive view of the evolution of the Almonte
Marismas aquifer would be provided by modelling all of the pumping from
the aquifer and not just the extraction for irrigation in the Almonte-
Mar ismas-Scheme.
III. One
The surface of the guadalquivir catchment represents 11 percent of the
agricultural surface of Spain. 92% of the catchment area is used for
agriculture (5.293.000 ha), the other part is non productive or used for
habitation, industry and recreation. 15% of the agricultural productive
area is grazing-land, 21% productive forest and 64% is used for arable
farming. In comparison with the rest of Spain, the Guadalquivir
catchment is favorable for agriculture. The area in use for arable
farming (3.387.000 ha) is half used for culture crops (cereals e.a.), a
small part lies fallow and the other half is used for the cultivation of
olives and grape. 13% percent of arable area is irrigated, which is
508.050 ha.
IV. Management
The organization of environmental affairs in Spain has undergone a number
of important changes in the last decade. At a time when important consti-
tutional reform took place, nature conservation has becoming more of a
priority.
Like other member states of the European Community Spain faces a scoop
out of the national state. After 1976, the end of the Franco epoch,
historical roots of Spanish regions and socio-economic contrasts between
these regions formed the bases for a democratic euforie. This has led to
high hopes en demands for regional autonomy.
The Constitution of 29 december 1978 was the start of Spain's division
which began to take place in 1980/81 with the 17 autonomous regions
acquiring extensive powers over nature conservation.
Each "Comunidadas autonomas" (CA) is given the possibility to obtain an
extreme autonomy. Art 147 f l of the constitution gives a comprehensive
list of 22 tasks which a region is allowed to obtain on the understanding
that they are included in a Statute. Each Statute has a procedure of its
own, so that regional circumstances can be dealt with. Among these 22
tasks several are of importance for nature conservation: public works and
infrastructure of regional importance, agriculture and farming as a
component of the general economic organization, environmental control
(except basis réglementation), regional development as a component of the
general economic organization.
After a closer look at these tasks a double restriction comes in mind: a
restriction not only to subjects of regional concern, but also to control
tasks as the component of national réglementation or the general economic
policy. Depending on the statute the competencies can be extended.
With the "decentralization" of competencies, changes also occurred in
other institutions:
ICONA, the national institute for nature conservation, was set up in
1971. This organization has responsibilities for forestry, natural
resource management, nature conservation, hunting and fishing, landscape,
national parks and other matters. At the end of the seventies, ICONA came
under increasing criticism because of their large scale forestry activi-
ties. At present, the autonomous regions have set up their own arrange-
ments for nature conservation and about 90 % of ICONA's former staff has
been transferred to the regions or have left. Some regions have retained
the staff and structure of the previous regional ICONA office, transfer-
ring it to state control but retaining the links with forestry and agri-
culture. A few have adopted more ambitious structures. Andalucia has a
new multi-purpose environmental agency with widespread powers: " the
Agencia de Medio Ambiente". (Baidock 1987)
In the scheme below, the main organizations involved in management of the
floodplains are shown.
Ministry Mininstery of Min. of Agencia de
of Agric. Education S Science Public Works Medio Amb.
(Andalucia}
ICONA CSIC CHG
National Parks (Donana) Guadalquivir Natural park
Under the 1975 Act on the Protection of Natural Spaces, there are four
categories of protected area's:
Integrated Reserves of Scientific Interest,
National Parks,
Natural Sites of National Interest,
Natural Parks.
The National Parks are managed by ICONA, the national institute for
nature conservation, which is under the competence of the Ministry of
Agriculture, although the Vice-chairman of the Management Committee is
from the regional authority. ICONA is responsible for the Ramsar and Bern
convention, and for implementing relevant EC Directives, in particular
the Birds Directive. It is increasingly interested in international
cooperation which helps to strengthen ICONA's role as the central body
for nature conservation in Spain. In the case of the Donana National Park
ICONA has to share management power because the central core of the Park
is separately administered as a "Biological Reserve" by the Superior
Council For Scientific Investigation (CSIC) which comes under the
Ministry of Education and Science.
On the same act on the Protection of Natural Spaces, a re-classification
and inventory has taken place. The Natural Sites and Natural Parks are
less strictly protected and are designated by the regions; they combine
landscape and nature conservation objectives. Andalucia, the region of
the streambed of the river has a law under which is made an inventariea-
tion of all the protected natural area's. (Ley 2/1989, de 18 de julio).
This provides the opportunity to extend the existing National Park by
additions aimed at including the whole of the ecosystems involved or by
ensuring that the surrounding areas would have natural conditions
similar to those in the area already declared as Park. In the case of
Goto Donana, the extension was considerable: from 39.225 ha to 75.765 ha.
(Gryn-Ambroes & Poore, 1980)
An inventory of Natural Areas was launched when it was realised what a
small area of the country was protected. The inventory will have many
uses, of which here some are mentioned:
-It will provide the information for a national policy on the protection
of natural areas.
-It will be the basis for the establishment of a regional network of such
areas.
-It will detect areas which are threatened and in urgent need of
protective measures.
The natural Parks establishment procedure does not require clearance; it
can provide recreation areas. In some cases, after careful study, areas
could be up-graded to National Park Status and could have a wide enough
coverage to act as the nucleus of a network covering the whole region.
The Andalucian network with 10 Parks protects 354.994 ha (Gryn-Ambroos S
Poore, 1980). For the protection of natural areas, there are consultative
structures which are called Patronato's. In the Patronato all relevant
social sectors, interest groups and the above mentioned official
organizations are represented (ley espaciaos naturales Andaluz, 1975).
Until recently there was no planning in Natural Parks. The Royal Decree
creating the Natural Parks directed ICONA to draw up a "pro forma" plan
to ensure conservation and protection, as well as enjoyment by visitors,
and serve as a blue print for individual park plans. In addition to the
long term organizational plans there will be annual plan to determine the
activities to be undertaken in any given year. The regional network will
be supplemented by Natural Sites of National Interest.
In Spain, the management of rivers is under the MOPU, the (nat) ministry
of Public Works and Urbanism. The Guadalquivir is managed by the CHG, the
confederacion Hyddrografica del Guadalquivir. With the new "Ley de Aguas"
(water Act) approved by the Parliament in August, 1985, which declared
surface and underground water to be public resources and a Decree-Law of
28 June, 1986, Environmental impact studies become obligatory for any
type of hydraulic work to be done in Spanish Fluvial systems. This fact
opens new expectations, but it is not the accuracy of the predictions of
these future impact studies what will be the most useful. There are few
data, little experience and not enough scientific teams prepared in this
topics, especially in fluvial limnology. More important the legislation
will stimulate the collection of field data before works are undertaken.
The data will permit comparisons with the situation of the fluvial ecosy-
stem after the impacts.
Yet this Water Law facilitated the CHG to design a plan for the integra-
ted management of the river and groundwater resources of the Guadalquivir
Basin. The plan, which is for the medium and the long term, has more
foci:
-The fight against pollution will be central and work is underway on an
inventory of pollution discharges.
-Secondary focus will be recharge of aquifers instead of the constructi-
on of further dams, and other uses of water such as recreation.
V. natural Areaa
The last 50 years, the total surface of wet and fragile ecosystems of the
Guadalquivir has declined with 50%. In the catchment area distinction has
been made in six classes of wet ecosystem. All these areas are protected
under the soil act of 1979 (ley del Sueio). In the catchment area, there
are two nature parks and 21 Scientific Reserves. These more
representative and important areas are protected by a different law, the
above named Act on the protection of natural places.
In the following section, a global overview is given of some natural
areas near the river. The data for this description are provided by the
CHG and the CORINE database.
The main natural area of the Guadalquivir river is the Goto Donana which
is situated at the west margin of "the Marismas", of the lowermost part
of the river. It consist mainly of three ecosystems:
-Coastal sand dunes and little ephemeral lakes associated,
-fossil dunes systems with mediterranean shrubs and very interesting
heathlands, "Juniperus Phoenicia".
The Goto Donana is the only National Park of the Guadalquivir catchment
area. The Scientific ecological interest is in the importance for
wintering, wildfowl, waders, breeding herons and seabirds.
This area is extreme vulnerable, because of draining of the marismas,
introduction of exotic species, touristic pressure and urbanization,
pollution, nuclear powerstation and dumping of mineral waste.
The National Park is flanked by a preparque Goto Donana (25329 ha).
The Sierras de Cazorla, Segura y Las Villas (212.300 ha) is declared as a
Natural Park. 10* of this area is in use for industry, 30% for Tourism
and Leisure and the greatest part is in use for agriculture. The Park
consists of valleys and mountain range with magnificent olive groves and
is a good example of agriculture and nature in harmony. The Park has a
great botanical, ornithological and geological interest. It is a nesting
site for griffon vulture. The Natural Park is vulnerable to changes in
agricultural practices, forest fires. Also the touristic pressure and the
visual impact of quarries and main have a negative impact on this area.
It is administrated by the Agencia del medio Ambiente de la C.A. de
Andalucia.
The Marismas de Bonanza (2700 ha) consists of muddy, clay waters
connected with salt layers. The wet zone is of geomorfological interest
and ornithological relevance. The polluted water of the Guadalquivir has
a negative impact and infrastructure blocks the natural flow of the
water. This area is protected by the "Plan Especial de Proteccion del
Medio Fisico y Catologo de Recursos Naturales de la provinciade Cadiz".
Near Sevilla, the Brazo de la Torre, (350 ha) is a zone with tranquile
waters and a great diversity of animals. It is vulnerable to pollution by
agricultural practices and the mines of "Aznalcollar". Illegal hunting
practices complete the local problems. This area is protected by the
"Plan Especial de Proteccion del Medio Fysico de la provincia de
Sevilla" It is also included in the "ley de Donana"
influenced zone.
as hydrological
VI. Problems
The problems (dissication and destruction) of the Guadalquivir river are
connected with the different functions of the floodplains. These are
agriculture, tourism and industry. The main function of the floodplains
is agriculture. The increasing in scale of the farms and more "effective"
methods of producing has led to several problems. As mentioned above:
the groundwater extraction, as proposed in the plan "Comarca" will lead
to a groundwater fall to 10 meters (2010) throughout the coto's and a
more frequently dry out of the Rocina stream, a side river of the
Guadalquivir. There is also a great danger that heavy pumping will
eventually cause salt water intrusion into the wells. {WWF, IUCN ADENA,
1989)
Tourism at the city of Matalascanas, at the coast, causes also hydrologi-
cal problems. Matalascanas takes all of its water from wells in the dunes
directly adjacent to the National Park boundary.(WWF,1989)
Other problems with agriculture and increasing industrialization near
Cordoba and Sevilla are pollution. Several of the surface water inputs to
the Donana National park are frequently heavily polluted with pesticides.
Other sources of pollution are from cattle and nitrogenous fertilizers.
Also is there pollution from sewage industries near Sevilla and from
localised marine intrusions at Matalascanas. Because of the reuse of
irrigation water, the quality of this water diminishes (CHG, 1990)
As indicated above, these effects will in the long terra lead to a change
in the ecology of the National park Donana and other Natural area's.
(WWF,1989)
The causes and evolution of the hydrological problems have been analyzed
in several publications. Five causes are involved:
-lack of know-how as a result of the newness of Hydrogeology as a
science;
-policies for allocating State subsidies for water projects;
-the fact that groundwater is privately owned;
-the fact that surface and groundwater resources were managed by sepera-
te authorities and
-political motivations as a result of the better "image" created by
conventional projects involving surface water".(Llamas, 1975, 1983,
1985).
VII. Conclusions
The advent of integrated river basin planning by the CHG provides a good
opportunity to examine the problems mentioned above like the problems
with irrigation, touristic and urban demands for water and the water
requirements of the Donana National Park, within a broader context. An
approach examining simultaneously surface water, underground resources
and water quality will be especially valuable. Consideration should be
given to alternative sources of water. The importation of water from the
higher parts of the Guadalquivir river basin or the use of clean water
from the lower part of the Guadalquivir are not likely to be feasible in
the medium term. Therefore, it is likely that a more complex solution
involving local groundwater storage will prove more effectively and more
economical; Relocating major wells away from the National Park,
artificial recharge of the aquifer with good quality river water during
the winter, and the importation of water to the area for the touristic
demands may prove to be useful stratégies. (WWF, 1990)
Overall, the CHG must strike several delicate balances. There are the
needs of the upper basin to be matched against those of the lower basin.
There are agricultural versus urban and recreational demands to be
reconciled. The need for a long term environmental protection has to be
balanced against short term economic gains. More directly for Donana, the
demands of the Andalucian authorities and farmers for irrigation water
have to be decided in relation to the need to maintain the Andalucian
environment and Natural parks. Integrated water management, nature
conservation by ICONA, the Andalucian government and specific legislation
as is in the Water Act is not sufficient for the solvation of the
hydrological problems.
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I. Catclment
The Po is the most important and largest river in Italy. Its length is
652 km. The source of the river is at the Monviso mountain in the Alps at
2022 m. In the central part, the river is two till three kilometres wide.
The first traject, between Saluzzo and Torino, receives water from
numerous Alpine brooks, from the left the Pellice, the Sangone and the
Dora Riparia, from the right the Varaita and the Maria. The traject is of
importance because of its special Alpine flora and fauna. After Torino,
which is the biggest city situated on the Po, the river enters the
fertile lowland part. This is the richest and most denseley populated
part of Italy. It is therefore also the most cultivated part of Italy,
with all its consequences for the nature, as will be worked out later in
this section. The lowland part can be divided in four parts. In the
first part between Torino and the mouth of the Sesia, the natural areas
are limited. Between the mouth of the Sesia and the mouth of the Ticino
the situation is quite different. Here you find enormous natural
floodplains, sometimes kilometres broad. Many birds, like the purper
heron and the tern have their breedingplaces in these floodplains. Also
one of the most important nature reserves along the Po, the Garzaia di
Valenza is situated in this part. From the north, the Po receives water
from the Ticino. The Ticino has its spring in the Swiss canton Ticino.
This makes the catchment area of the Po border crossing. From the south
the Po receives water from smaller affluents from the Ligurical
Appenines: The Scrivia, The Staffora and the Trebbia. The third and
biggest part between the Ticino and Ferrrara is again less natural. The
last part is strongly canalized and leaves therefore little space to the
floodplains. Before it comes at the mouth, two more important Alpine
rivers join the Po, the Oglio and the Mincio, while from the Appenines
the Secchia and the Panaro flow into the Po. The delta of the Po is
Italics biggest wetland and of international importance.
Figure 1. The Po catchment area
Besides Torino some other important cities along the Po are Pavia,
Piacenza, Cremona and Ferrara. The Po streams through four administrative
regions. The source, the Alpine part and the beginning of the lowland
part is in Piemonte. In this region lies Torino, the biggest city
situated on the Po. The middle part of the river lies in Lombardia and
partly in Emilia Romagna. In the last part the Po continuous to be a
border between two regions, now Veneto and Emilia Romagna.
II. Hydrology
In the spring the Alpine affluents (Dora Baltea, Sesia, etc.) start to
become broader because of the melting of the ice. The water level of the
Po starts to rise from the end of March to reach its maximum level at the
end of June. The water level can become dangerous, if at the same time, a
big amount of rain falls. In this case the river, already grown, is
forced to receive the unforseen water amounts from the numerous affluents
coming from the Appenines (Tanaro, Taro, Secchia, etc.). This can lead to
distorious floods in the Po lowland part. The part that is most
vulnerable for inundations is the last part of the Po. The bedding her is
much larger here than it is elsewhere. The spring period of high water
levels is followed by a dry summer period. With the coming of the automn
the river starts rising again. When enough rain falls the water level can
become really high. During the last century many exceptional inundations
have been registrated. The biggest has been in November 1951. During the
night of the 15th the water level rose enormously, due to heavy rains in
whole northern Italy. The dikes broke down in Occhiobello, a little
village near Ferrara. Some 100 people were killed. At November 20th about
2000 km of the Po lowland part was inundated. In the winter finally, the
river becomes more quite. Heavy rains in this season are very rare in
this area, and the snow in the mountains is not melting yet.
Shipping is not very important for the Po. It is possible from the
flowing together of the Ticino river. The small draught of the river do
not fulfill anymore to the demands of modern shipping.
For the safety and for the use of the river and its floodplains, the
river has been strongly regulated. In the last century one seriously
started embanking the river. The last great flood in 1951 gave a new
impulse for regulating the river. Then the Ministry cf Public Works
founded the "Magistrate del Po". It is responsible for the safety of the
area. It has in a very short period canalized almost 50 % of the river
(Roggero, 1989). Besides building dikes a new technique was invented.
Enormous blocks of concrete were put on the riverbanks of the summerbed.
The main motives are: remodelling the riverbed, reclaming land for
agricultural use and protecting dikes and buildings from erosion. The
blocking of the Po is still continuing, although scientific research has
made clear that the blocking in many cases is not necessary and even has
a contrary effect (Regione Piemonte, 1988). Further the Magistrate del Po
plays an important role in carrying over stateproperty to private bodies,
mainly for agricultural and forestral use. The Magistrate del Po has in
no means ever had an eye for environmental consequences of their work
(Regione Piemonte, 1988).
III. Use
The river area is intensively used. Agriculture and forestry take the
first place. More than 75 % of the surface is cultivated for agriculture
or forestry. An important activity in the floodplains is the extraction
of sand and gravel. In the area is much industry, however not so much in
the floodplains. Furthermore there is habitation and an increasing
activity from tourists and recreants in and along the river.
Agriculture and forestry
Because of the alluvial deposit, the Po area is very fertile. Since a
long time it has been used for cultivation. In the fifties only some 100
meters was left from the natural river banks. In the last 40 years
farmers have taken more space from the river and in many places
agricultural land reaches until the river, covering, in other words, the
whole floodplain.
The agriculture consists mainly of rise, corn, sugarbeets and soya.
Cattle breeding is not so important along the Po. Besides agriculture
there are enormous forestry production woods. It is mainly poplar
production. The poplar woods also cover whole ranges of floodplains and
little islands in the Po. There is still land being reclamated for
agricultural or forestral usages (Roggero, 1989).
Extraction activities
The extraction of sand and gravel is an important activity along the Po.
Permission is needed from the Magistrate del Po. Only for hydrological
motives and in case of need of material for urgent public works (concrete
for the blocking of the Pol) the Magistrate gives permission (Regione
Piemonte, idem). More than 150 mines are working along the Po (G.
Roggero, idem).
Industry and habitation
The industry is concentrated near the big cities. Torino, in the region
Piemonte is the biggest city. It has a large area of chemical industries.
There are some thermo-electric power stations along the Po. Two nuclear
power stations are situated on the Po.
The Po area is a denseley populated area and therefore intensively
cultivated for habitation. Besides Torino, some other cities along the Po
are Pavia, Piacenza, Cremona and Ferrara.
Tourism and recreation
Tourism and recreation in and along the Po are increasing activities. The
few natural parts left are quickly taken in this densely populated and
cultivated area. The nature reserves are nearly always at the same time
touristic areas.
IV. Management
National level
Since 1986, nature protection is under control of the Ministry of
Environment. Before that, it was for the biggest part under control of
the Ministry of Agriculture. However, this Ministry still plays an
important role in the nature protection policy. Also the Ministry of
Cultural and Natural Properties and the Ministry of Tourism are dealing
with nature protection. Nature policy on the national level is merely
pointed at international agreements, species protection, capture, and
protection of large natural areas. There are two kinds of areas that can
be appointed by the national gouvernment to be protected. The "Parchi
Nazionali" are created for the protection of flora and fauna, to
conservate landscape elements, and also to stimulate tourism. Capture in
these areas is prohibited, however, commercial activities like
agriculture, forestry and tourism are allowed on an extensive scale.
There are five "Parchi Nazionali" in Italy. None of them is situated
along the Po. The other type of protected area is the so called "Riserva
Naturale". Most of them are established by State Forestry Management.
Some of them are in private hands, for example WWF Italy, or the
Organisation for Bird Protection. In which extend human activities are
allowed, depends strongly on the regional regulations.
Nature policy until now has not been very effectively. Different reasons
can be brought forward. Italy's political instability hinders new
legislation in general. However, nature policy will then been put earlier
on a side track than for example economic policy. The competency battle
between the different Ministries did not have a positive effect on nature
protection. With the movement to the Ministry of Environment, one has
hoped to change this. It is still too early to conclude if it has worked
out this way. Finally there is also a competency battle going on between
the national gouvernment and the regional authorities.
Regional level
Italy has twenty regions. The region is generally seen as the most
important organ for nature policy. In 1977 an extensive transfer of
authorities from the Ministry of Agriculture towards the regions took
place. However, there is still a battle going on in what extend the
authorities reach. The regions have important authorities concerning
landscape planning. With this they have an instrument to achieve
protection of natural areas. Besides that, other policy levels, as well
higher as lower, are dependent on cooperation of the regions when it
comes to landscape planning. One consequence of the autority transfer of
1977 is that nature protection knows a different legal and administrative
approach, and that there is an unequal division of protected areas. In
this sense northern Italy is better of than southern Italy. The regions
have the authority to point out an area as "Parco Regionale" or as "Parco
Naturale". They are made for the protection of the nature, but also for
educational and recreational purposes.In many cases the latter prevail.
For this reason there are few parks that put strict rules concerning
human activities.
Provincial and local level
Also provincial and local authorities play a role in the protection of
the nature. It mostly consists of the execution of national or rgional
decisions. The provincial and local authorities do not have authorities
to point out natural areas and give them certain state of protection.
However they can come up with initiatives, like for example an initiative
from the provence of Piacenza for a nature development project along the
Po.
The Po
In 1985 a very important Law was enacted (L. 431/85). This law points out
rivers and its floodplains as areas of special interest. The law orders
the regional authorities to make a territorial plan which protects the
areas pointed out. The law permits the regions to exclude certain rivers
or parts of it from the plan on account of irrelevance for nature The law
has a formal and general character. It is up to the regions to fill it
in. Until now only in the region of Piemonte this has had a positive
result. In inarch 1990 a nature park was instituted along both sides of
the river. The base for this park is formed by a study called "Progetto
Po", which can be compared with the Dutch "Plan Stork" (Gambino et al.,
1989). In the other regions the fact that the Po is a regional border is
one of the biggest problems for an integral protection. There is an
initiative from the state and the regions Veneto and Emilia Romagna for
creating an interregional park in the delta. Until now only a fifth part
of the delta is in one way or another protected. Environmental groups are
sceptic about this plan. They fear environmental aspects still will not
be the most important (Roggero, 1989).
There are two other more specific administrative organs that are of
importance for the Po and its nature. First there is the "Intendenza di
Finanza" (financial management). It is an organ of the Ministry of
Financial Affairs. It is authorised to manage State Property. Along the
Fo it has carried over many areas to private bodies for agricultural or
forestral usage. The other organ is the already mentioned "Magistrate
del Po". It was founded in 1956, a few years after the latest great
flood. It has its seat in Parma, in the region Emilia Romagna. The
"Magistrate del Po" comes under the Ministry of Public Works, and has
the task to guarantee the safety of the land and the buildings. By
executing this task it has ruined a lot of the natural characteristics of
the Po and its floodplains. The "Magistrate de Po" has a lot of power.
Several times local, provincial or regional plans have been stopped by
it. It has also to do with the carry-over of State Property along the Po.
Their permission is needed. Until now the works of the "Magistrate del
Po" have been accepted by the public. However, recently signs can be
noticed that the public is worried about the consequences for nature.
This is certainly under the influence of action from environmentalist
groups.
Then, the national "Masterplan" must be mentioned. It is a plan from the
Ministry of Environment for cleaning, protection and use of the river
basin of the Po. The accent lays on cleaning. Environmentalists fear
that, by building more purification plants the consequences and not the
origins are taken care of.
Finally there is a new law on the river basins (L. 183/89). According to
this law an administrative organ will be instituted for the whole river
basin. This organ will be under the responsibility of the Ministry of
Environment and the Ministry of Public Works. Because the Magistrate del
Po is planned to be incorporated within this new organ, it is feared that
the Ministry of Public Works will have a bigger vote than the Ministry of
Environment, and that nature protection will still have a lower priority.
VI. Problem» and »olution»
Problems caused by the usages and by the regulation of the river not
only concern the environmental and natural aspects of the Po floodplains,
but as well the usages themselves.
First of all there are the transformations of the river bedding and the
morfological damages. In Pieraonte, for example the river has become since
the beginning of this century, 11 kilometres shorter and 2 till 3 meters
deeper. Because of the transformations and regulations the floodplains
have lost their original protective vegetation (mainly willows), their
alluvial forests and wetlands.
The transformations have also caused hydrological damage. The velocity of
the water has increased. This worsens the erosion effect of the bedding,
as well of the inundated areas. It causes instability of buildings like
dikes and bridges. Also exceptional inundations are more difficult to
predict. Furthermore the dry period of the river is getting drier.
Agriculture is confronted with difficulties, of which the impovericnment
of the humus and the lowering of the ground water level are the most
important. The first one is caused by the increasing erosion. The water
is taking the lightest components with it, that is the humus which is
also the most fertile component. This is especially the case in these
places where farmers have taken away the spontaneous river bank
vegetation. The lowering of the river bedding causes a. lowering of the
ground water level. This has not only impact in the floodplains, but as
well in areas further situated from the river. The lowering of the ground
water level also affects the reservoir and purification capacity of the
floodplains, and lets polluted water sink down to lower parts.
The pollution of the water is a great problem for the Po. It will only be
discussed briefly here. The eutrophication of the water has led to an
enormous growth of algae in the Adriatic sea. It has caused an severe
withdrowal of touristic activities along the coast.
But above all human interventions in the floodplains and in the river
have caused problems to the natural environment of the Po. Until some
fourty years ago the Po was still quite natural. Many parts of the
floodplains were under the influence of the natural river dynamics.
Numerous islands with typical vegetation were situated in the Po.
Riverine forests with willows, black poplars and other typical trees
could still be found. A rich aqautic and terrestrial fauna found its
habitat in here. To mention some species, there was the crawfish, the
sturgeon, the trout, the tortoise, the heron, the otter and the wolf. All
this has been almost completely destroyed.
V. Natural area»
In spite of all the activities in and along the river and in spite of the
regulation works in the river there is still some nature left in the
floodplains of the Po. Some 20 % of the river banks still has a natural
character (Roggero, 1990). The most natural part of the Po is the part
between the mouth of the Sesia and the mouth of the Ticino. Further the
little islands in the Po are relatively less cultivated than the
floodplains. There are several islands of great importance for the
nature. Some examples are: Isola Cascina, Isola Boschina (where, however
also poplar plantations are present) and Isola Boscone (which is a
wetland of international importance).
The CORINE data base on important biotopes in the European Community
contains 59 sites along the Po in its records. There are indicated
numerous wetlands, broadleaved decidous woodlands, mixed woodlands,
standing fresh waters, and grasslands.
In this section not all natural areas can be discussed. A selection is
made to give two natural areas some further investigation. These are the
delta of the Po and the Garzaia di Valenza. The delta is chosen because
of its international importance as one of European largest wetlands, and
because of the difficulties it is confronted with concerning its
protection. The Garzaia di Valenza is chosen because it is also a very
important natural area, and because it is said to be one of Italy's best
organized nature reserves (pers. comm. Roggero, 1990).
Delta of the Po
The delta is the most important and biggest natural area along the Po.
The area covers about 30.000 ha. It consists of large areas of inundated
land, marshes, dunes, valleys, and reed marshes. The maximum water depth
is two meters. The average depth is 0.5 metera. Before the Po streams
into the Adriatic sea, a large row of islands with low dunes has been
formed. Here, 50 % of the Italian and 25 % of the European population of
the Sterna Albifrons is breeding. Almost the whole Italian population of
the Hematopus Ostralegus breeds in the delta. Other important birds of
the delta are the Ardea Purpura, the circus Aeruginosus, the Botaurus
Stellaris, the Nycticorax Nycticorax, and the Egretta Garzetta. The reed
marshes are of great interest. Nowhere else in Italy one can find them in
this quantity. The Ardea Purpura breeds in these reed marshes. The delta
is also an important spawning ground for many fish species. There are
numerous little islands with aluuvial forests. Important species are the
Amprpha Fruticoa (imported from northern America), the Salix Alba, the
Populus Nigra, and the Populus Alba. A main function of the delta is the
purification function.
The delta of the Po is being threatened by several human activities.
There is agriculture. For this agriculture some parts have been embanked.
Many valleys are being used for fish hatchery. The water level in these
valleys is strictly controlled. For this purpose walls and dams have been
made. In Porto Tolle, along the Po Grande (one of the five arms of the Po
delta), a large thermo electric power station is situated. Together with
other industry in this area it causes air pollution, and destruction of
landscape and vegetation. Tourism and recreation has increased,
especially the last ten years. In the beginning of the eighties, there
was a row of 60 km of wild dune islands. As a consequence of touristic
and recreational activities much of it is destroyed. The Hematopus
Ostralegus has almost dissapeared from these islands and the Sterna
Albifrons is decreased in number.
The delta of the Po is not adequately protected. There are two Ramsar
sites (Convention on the protection of wetlands). They cover some 3000
ha.There is an area designated on behalf of the EC Bird Directive, and
there are some Riserve Naturale (together also some 3000 ha.) The
conclusion is that only 20% of the delta is being protected in one way or
another. And even in these protected areas, disturbing human activities
are allowed. Already since 17 years there are plans to make a Parcho
Nazionale of the Po. Political difficulties and conflicts of interest
have stopped these plans until now. There is now an initiative from the
state and the regions Veneto and Emilia Romagna for creating an
interregional park in the delta. Environmental groups are sceptic about
this plan. They fear environmental aspects still will not be the most
important (Roggero, 1989).
Garzaia dl Valenza
This area is situated on the frontier between the regions Piemonte and
Lombardia, near the vilage Valenza. It is situated along an old meander
of the Po. In the 19th century the river was led into another direction
in order to let it stream under a bridge in the Valenza. This is how the
meander was originated. The area consists of all the typical elements of
a original riverine area. There are numerous islands covered with sand
and with vegetation that is strongly influenced by the season. In the
spring, when the waters of the Po are rising, a population of all kind of
plants starts to grow. Among these are the Vulpia Myuros, the Polygonum
Hydropiper, and some different species of the Veronica. In the dry period
there are only few species who are able to survive. Among others these
are some species of the Salix. Other typical elements are the river
banks. Here you find the great willows, like the Salix Alba L. and the
Salix Pentandra N. The different parts of the meander are of great
importance. They heritage an enormous diversity of flora and fauna.
Besides this, they have an important function in the purification of the
waters from the Po. The other typical elements you can find in the
Garzaia di Valenza ar the reed woods, the alluvial forests and the
meadows. The forests consist of trees like the Salix Alba, the Populus
Alba, the Frangula Alnus Miller and the Quercus Robur. The meadows are
areas that are onlu inundated in exceptional cases. Typical species are
the Euphorbia Cyparrissias, Asparagus Officinalis, and Petrorhagia
Prilifera.
"Garzaia" means breeding place in Italian. The Garzaia di Valenza is an
important breeding place for many birds, among which the Ardea Purpura
and the Egreta Garzetta.
The Garzaia di Valenza is also threatened by human activities. In the
last century deforestation has took place for agricultural and forestral
use. The agricultural cultivation consists mainly of rice and corn. The
production forests are again for poplar cultivation.
The Garzaia di Valenza is protected as a Riserva Naturale. It is said to
be one of the best protected natural areas in Italy (pers. comm. Roggero,
1990).
VII. Conclusions
Some striking points that came forward in this study of the Po river and
its floodplains will be accentuated in this section.
First of all must be mentioned that the destruction of the Po floodplains
is something of the last 40 years. Before that, the Po floodplains were
still quite natural. The Po was embanked for a great part, however, the
dikes were situated at some distance from the river, so that the river
was still a dynamic system. In a rapid pace the Po is strongly regulated
with the use of the blocks of concrete on the river banks. Also much land
along the Po and many islands in the Po have been reclamated for
agricultural and forestral use. Striking is the fact that the
interventions in the river system have caused problems in regards to the
safety as well as to the usages (erosion, lowering of the ground water
level etc. ).
Another point that is specific about the Po is the intensity of forestry.
Having made a journey along the Po, one cannot easily forget the enormous
production forests of poplar trees. For the production of these poplar
trees much natural areas along the Po have been offered. The production
woods, in many cases actually reach until the river banks.
Then, the role of the "Magistrate del Po" must be mentioned. There is
certainly no other administrative organ active in the Po region that has
so much power according to the river. The "Magistrate del Po' must be
held almost completely responsible for the destruction of the Po and its
floodplains during the last 40 years.
Some positive points can be brought forward as well. The initiative of
the region Piemonte to make a regional park along both sides of the Po
for the whole course of the Po in the region, must be welcomed. In fact
this seems the only way to protect the river and its floodplains from all
kind of activities. The study "Progetto Po" on which the reginal park
along the Po is based, is a progressive study. It sets clearly the
respect of the river dynamics in the first place, and lets other
interests depend on this respect.
The State initiative for the establishment of a administrative organ for
a whole river basin must be welcomed as well. However, it is to be seen
if nature protection gets a. strong enough share in this organ.
- Baldock, D., J. Holzner, P. Nowicki, G. Bennett & K. Partridge, 1987.
Organisation of nature conservation in selected EC countries. A
report for the Nature Conservancy Council. Bonn, Paris Cedex,
London.
- Bogliano G. S Zocco D., 1988. Diamo un futuro al fiurae degli aironi.
Revista Airone, may 1988, Milano, Italy.
- Encyclopedia Brittanica, 1986. London, United Kingdom.
- Ente Riserve Naturali, 1988. I fiumi italiani e le calamitâ
artificali. Diffusione Grafiche, Villanova Monferrato, Italy.
- Gambino R. et al., 1989. Progetto Po, tutela e valorizzazione del fiurae
in Piemonte. Rosenberg 6 Sellier, Torino, Italy.
- Lombardia, 1988. Il Po, gli strumenti legislativ! e arnministrativi.
Mensile del Consiglio Regionale della Lombardia, Italy.
- Lombardia, 1988. Po, i destini del grande fiume. Mensile del Consiglio
Regionale della Lombardia, Italy.
- Marangoni, M., 1988. Polesine Delta del Po. Cortella Industria
Poligrafica, Verona, Italy.
- Ostellino, I., 1989. Introduzione alia flora ed agli ambienti vegetali
della riserva naturale Garzaia di Valenza. Diffusione Grafiche,
Villanova Monferrato, Italy.
- Roggero, G., 1990. Über de Zustand des Po, Italiens grösstes Flusses.
Contribution to the international conference "Der Rhein, Zustand
und Zukunft", Arnhem, The Netherlands, June 7-9, 1990.
- Roggero, G., 1989. In viaggio sul Po. Revista Airone, august 1990,
Milano, Italy.
5. THAMES
S' THAMES
CONTENTS
I. CATCHMENT 1
II. HYDROLOGY 2
III. USE 2
IV. MANAGEMENT 2
V. NATURAL AREAS 6
VI. PROBLEMS AND SOLUTIONS 9
VII. CONCLUSIONS 11
LITERATURE
THAMES
I. Catchment
The Thames is the most important river in England. The river flows
through six of the southern counties. Its length is approximately 300
km. Almost the half of the river is tidal. The catchment area measures
13.600 km2. The Thames takes its rise in the Cotswold Hills at a height
of 100 m. above sealevel. The Churn stream, in the neighbourhood of
Cirencester, six kilometers south of Cheltenham, presumably is the source
of the Thames. From here the river flows downstream through a wide
valley, receiving the water of tributaries: the Evenlode, the Cherwell,
the Ock and the Thame. At Oxford the river bows to the south, at Chiltern
Hills the valley becomes steep and at Pangbourne the river turns abruptly
to the east and flows downwards through wooded slopes. At this place the
Kennet and the Loddon add to the river. Below Maidenhead the landscape
flattens, after which the river is joined by the Colne, the Wey and the
Mole. Below Teddington Lock, 32 kilometers upstream from London Bridge,
the river is tidal. Streaming through London the Thames is embanked and
spanned by many ways and railroad bridges and after the Tower Bridge and
the Pool of London the banks are replaced by docks and quays. Along the
next stretch to Tilbury and Gravesend, estuarine marshes alternate with
factories and chalk cliffs. Below Tilbury, the main outport, the wide
estuary is coastal in nature (Encyclopedia Brittanica, 19S6).
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FIG. 1 The Thames catchment
II. Hydrology
The river Thames is a highly regulated river and one of the most
intensively used water resource systems in the world. Ever since the
Holocene human activities like reclaiming, cultivation and founding
settlements influenced the natural way of irrigation and increasing of
alluvial deposition of the Thames floodplain. Since the Roman period
direct changing of the river can be ascertained. Strong filthiness during
the midth of the 19th century at last resulted in an organised system of
river management.
The Thames is a purely rainriver and because of this the discharge is
highest in winter and lowest in summer. A permeable basin and the year-
round rainfall ensure a regular flow.
The 13.600 km2 catchment of the Thames is the chief water supply for
London and its western suburbs. It supports a population of 11.5 million.
The water is mainly used for (drinking-)watersupply, agriculture and
industry. Daily 5.2 * 10.6 m3 water is collected, 3.8 * 10.6 m3 of this
is used as drinking-water. West of London, near Teddington, there are
nine big waterbasins with a surface of 0.25 km2 to 2 km2.
The catchment receives treated discharges from industry and from 450
sewage works (Sexton, 1988).
Floods occasionally threaten the embanked stretches in the centre of
London when high-river spates pour toward the estuary at the same time
that strong spring tides are running from the sea. Two barriers are sited
across the Thames because of sea-flood defence. The biggest one is sited
in the Woolwich Reach, it is a movable flood barrier, called "The Thames
Barrier". This barrier does not influence the part of the Thames which is
not subject to the tide. The other barrier is sited east of the Thames
Barrier and is called "The Barking Barrier" (National Rivers Authority).
The Thames is therefore far from a natural river: its flow, level and
quality are carefully regulated by these and other influences and offers
a working example of river basin management.
III. Use
Along the Thames there is arable farming (wheat, barley, oats, potatoes)
and cattle breeding (cattle, pigs, sheep, poultry). Furthermore, the
Thames is very important for navigation: 19.000 boats are registered and
a million passages a year are recorded through the river's 45 locks
(Sexton, 1988). The river is navigable up to Reading. Recreational
activities like touristic navigation and walking along the river are very
popular (UK 2000).
Figure 2 shows a scheme of the institutional arrangements for managing
the environment in the United Kingdom. There are many National bodies
and further on the Local Authorities are mentioned. In relation to this
project about floodplain-policy the National Rivers Authority is the
most important body. Concerning the specific natural areas and the policy
for those areas the Nature Conservancy Council and the Countryside
Commission are the most appropiated bodies.
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Fig. 2 Institutional Arrangements for managing the environment in the
United Kingdom
The National Rivers Authority is a quite newly-created body. It was
vested on the 1st September of 1989. The previous "water authorities"
ceased to exist. Water supply and sewage treatment became the
responsibility of newly-privatised Water Services companies. The
management of rivers remained a public service and became the
responsiblity of the National Rivers Authority (NRA).
This was seen as being one of the most important steps towards
environmental improvement ever taken by a British government. Under the
Water Act 1989, the property, rights and liabilities of water authorities
were divided between the successor companies and the NRA; provision was
made for the role of statutory water companies to be maintained by their
appointment as water undertakers.
The NRA took responsibility for surface and ground water management in
England and Wales, including flood protection, land drainage,
environmental quality, pollution control, conservation, fisheries,
recreation and navigation. The NRA is a national body with a central
capability to formulate national policies and to monitor and control
operational activities in the regions. It must also increasingly be
capable of coping with water quality matters in an international, no less
than a national context.
The NRA employs about 6500 staff members located in 10 regions. The
London-based Central Policy Unit employs 60 persona. After many years of
operating within the seperate water authorities, recent events have shown
how keen NRA officers were to have closer contacts with their colleagues
in other regions. There have been many initiatives and some major
advances in recent years, and the very nature of the work has been
revolutionised by new technology and techniques. Sustained pressure for
ever-increasing effectiveness and efficiency has accompanied the change
toward adoption of an environmentally sensitive approach. Legislation
imposed by the European Community expressed in Statutory Instruments 1199
and 1217, implies an environmental assessment procedure for most major
activities in the river environment.
Flood defence expenditure vastly outweighs the other NRA functions, this
is also unlikely to be challenged. There is the opportunity within the
NRA to forge new links between water quality/resources and flood defence.
Many believe that the logical outcome of recent change is to integrate
NRA functions and associated catchment attributes (land use planning,
landscape, public perception etc.) into "catchment plans". These would
ensure that functional plans and strategies would be interpreted to the
optimum benefit of the community (human and natural) in any one
catchment. Catchment planning is the result of the coordinating approach
of the NRA Thames Region to ensure an efficient response to problems
within a river catchment. The process depends not only on the involvement
of the Region, but also on local authorities, environmental groups and
other interested parties. One of the basic tenets of catchment plans is
that the "customer", whether from the local authority, environmental
interest group or the public, should have access to the available
information and forward planning of the NRA. A most positive and
effective way for the NRA to promote its caring image must be to involve
the community in its aims and objectives.
In the United Kingdom, the Town and Country Planning Act of 1947
confirmed the seperate management of rivers and land use control, even in
local authorities (who manage the smaller watercourses). Byelaws
prohibiting flood plain development can be over-ridden by Planning
Approval.
Therefore, co-operation between the NRA and local authorities is very
important. The new environmental objectives of both NRA and the local
authorities represent a new and important area of common aims, which
could allow the thrust of NRA policies to be reflected within the local
authority planning system.
By 1945 public pressure for nature and landscape conservation had led to
the commissioning of several important studies on the subject. As a
result the Nature Conservancy was established in 1949, and powers to
establish nature reserves and other areas for nature conservation were
provided in the National Parks and Access to the Countryside Act of 1949.
The Act also established the National Parks Commission, with
responsibilities for designating national parks, areas of outstanding
beauty and long distance routes for walkers, cyclists and riders. In 1968
the Commission's responsibilities were extended to the countryside of
England and Wales as a whole and its title was changed to the Countryside
Commission.
In 1973 the Nature Conservancy Council (NCC) replaced the Nature
Conservancy as the statutory body responsible for advising the Government
on nature conservation matters in England, Scotland and Wales (Reference
services). The Wildlife and Countryside Act 1981 enlarged the role of the
Nature Conservancy Council. The Act requires the NCC to give notification
to owners and occupiers of Sites of Special Scientific Interest (SSSIs)
and owners to notify the NCC if they intend to undertake operations which
might damage the area (Nature Conservancy Council, 1988). The state of
SSSI does not guarantee total protection as in the case of a nature
reserve.
In addition to establishing nature reserves (National Nature Reserves)
and advising the Government on nature conservation, one of the tasks of
the NCC is to commission research.
Beside these governmental institutions many voluntary organisations play
an important role in management concerning nature conservation. The main
organisations are: the National Trust, the Royal Society for the
Protection of Birds and the Royal Society for Nature Conservation.
Early legislation on nature conservation was specific. Current
legislation reflects a wider awareness of ecological balance. The most
recent Act, the Wildlife and Countryside Act 1981 (amended in 1985),
provides a comprehensive framework for safeguarding wildlife and
landscapes of primary importance. It sets out to strike a balance between
the interests of agriculture, other uses and conservation through a
process of voluntary co-operation. This involves agreements under which
compensatory payments may be made if a particular management strategy
loses income for the land user.
The Act also provides for a number of measures designed to conserve flora
and fauna, including marine habitats (Reference Services).
V. Natural areas
The river Thames can be divided in the non-tidal and the tidal Thames.
Hay-meadows are natural areas which are typical for the non-tidal Thames.
The tidal Thames is important for nature because of its "grazing
marshes".
The tidal Thames
The river has a long and wide mouth, extending from as far west as
Rainham (on the north shore, just on the edge of London) to the tip of
Foulness Island in the north, and to the Isle of Grain in the South. This
is a region with estuarine habitats: the mudflats, sandbanks and shingle
of this wider area are of enormous importance to wading-birds. Indeed
the "Greater Thames" is the single most important estuarine system in
the British Isles for these species with tens of thousands of birds
involved.
Behind the high sea-walls around the estuary (which are only overlapped
by the river on very rare occasions) are the grazing marshes. The grazing
marshes are extensive areas of grassland, grazed by cattle and sheep and
drained by broad, fresh or brackish drains or "fleets". These were once
an enormous habitat, rich in breeding waders and wildfowl, and wintering
wildfowl, including geese. The marshes form a landscape of wide open
pastures criss-crossed by dykes, they mark the boundary where the
freshwater world of the river floodplain meets the brackish world of the
tidal estuary {pers. comm. O'Sullivan).
The non-tidal Thames
More inland, the Thames passes through London itself and through suburbs
as far as about Chertsey (near the orbital motorway M25). This whole
length is artificially banked and never overlaps its banks. Should a
surge of water ever threaten to do so, the Thames Barrier and the Barking
Barrier can be raised. At this stretch of the river there is some bird
interest, including small numbers of wading-birds and wildfowl.
Upstream of Chertsey, the river takes on a more rural aspect, with
riverside meadows and a limited amount of marginal vegetation. There are
a number of large towns through which the river runs, including Staines,
Windsor, Eaton, Maidenhead, Henley, Reading and Oxford, before it cornea
undoubtedly rural, finally reaching its source near Cirencester. This
whole length of the river is subject to flooding in some winters, despite
very many years of flood-control measures. The riverside meadows in the
flood plain are inundated too infrequently to be of much value to
wildlife, although many of them have a very high amenity value. A very
few, small areas are managed as nature reserves. Most of these areas are
hay-meadows (pers. comm. O'Sullivan).
Hay-meadows are areas of unimproved neutral grassland. They were
widespread in southern England at the turn of the century, but have come
increasingly rare following agricultural improvement and intensification.
They contain a wide range of plant species typically associated with
grasslands which have received traditional management without ploughing,
reseeding or the application of fertilizers or herbicides. Individual
differences in the flora are attributable to variations in management
(usage for hay or summer grazing), the extent of ground waterlogging and
changes in soils (Nature Conservancy Council, 1990) .
The reservoirs and gravel-workings (both old and new) in the river valley
are of great value for wildlife - they regularly hold nationally and even
internationally important numbers of wildfowl (pers. comm. O'Sullivan).
Only a part of the hay-meadows now have the notification of Site of
Special Scientific Interest (SSSI). A concentration of these meadows is
to be find near Oxford. In this region the following SSSIs are notified:
Chimney meadows, Grafton lock meadow, Hartslock, Hook meadow and the trap
grounds. Iff ley meadows, Langley's lane meadow, Pixey and Yarnton meads,
Port meadow with wolvercote common and green and Wytham ditches and
flushes.
Some of the most important meadows adjacent to the Thames are "Port
Meadow" and "North Meadow", which are described down here.
Port: Meadow (162 ha.) is a classic site for studying the effects of
grazing of plant communities. It is believed to have been grazed almost
continuously for over a millenium. The characteristic associations of
plants present are considered to reflect better than any grassland in
Britain, and possibly the world, the influence of grazing treatment on
the balance of species. It is especially important because of its
proximity to Pixey and Yarnton Meads SSSI which has received continuous
hay management for a comparable period.
The site consists of a series of neutral grasslands situated in the
Thames floodplain. The grasslands has developed on calcareous gravels.
It grades over a distance of 1.5 km at ca. 57 m. The site is free
draining, the watertable rising and falling with the height of the river.
Although river levels have been controlled since at least mediaeval
times, flooding remains a natural phenomenon. A constant flow of
groundwater aerates the soil and prevents the acidification often
associated with waterlogging.
Port Meadow has been pastured by horses and cattle since at about 1000
and evidence suggests a grazing system of even greater antiquity. The
number of animals allowed to graze the 162 ha are 1365 horses, 1890
cattle, 6 donkeys, 43 ducks and 1192 geese.
Plant species occurring in the nearby hayfields, such as cowslip (Primula
veris), adder's tongue (Ophioglossum vulgatura) and greater burnet
(Sanguisorba officinalis) are rare on the grazed land. Conversely the
pasture supports light-demanding species which do not seed well in
hayfields, such as hoary plantain (Plantago media) and silverweed
(Potentilla anserina), and species with a low growth habit or vegetative
reproduction, including common daisy (Bellis perennis) and creeping bent
(Agrostis stolonifera).
A study of the vegetation in the 1980s revealed seven main plant groups
on the common pasture. The distributional patterns of these is related to
differences in inundiation by floodwater, past influence in the control
of river levels, and grazing densities.
Despite the generally low species-diversity of Port Meadow compared with
adjoining hayfields a total of 178 flowering plants have been recorded.
These include the Red Data Book species creeping marshwort
(Apium repens), for which Port Meadow is now probably the only site in
Britain. It occurs scattered throughout the wettest parts and has a
population estimated between 50 and 100. Other plants of note include
tasteless water pepper (Polygonum mite), a species with a sparse
distribution nationally, round-fruited rush (Juncue compressus), which is
very uncommon in Oxfordshire, and mudwort (Limosella aguatica), which has
a declining British distribution.
The site can support large numbers of birds during winter floods, with
1000 wigeon and 1000 snipe (Gallinago) recorded in recent years. Other
regular visitors are teal (Anas crecca, Anas guerquedula etc.), pintail
(Anas acuta), shoveler (Anas clypeata) and large flocks of lapwing
(Vanellus).
North Meadow (44.4 ha.) is a traditionally managed hay meadow with a rich
flora which includes the largest British population of snakeshead
fritillary (Fritillaria meleagris). The site lies on the alluvial
deposits of the floodplain of the rivers Churn and Thames near Cricklade.
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The meadow is "lammas land", grazed in common between 12 August and 12
February each year and cut for hay no earlier than 1 July. This pattern
of land use has existed for centuries, helping to maintain a rich
grassland flora.
Over 250 species of higher plant occur on the meadow, including abundant
grasses such as red fescue (Festuca rubra), perennial rye-grass (Lolium
perenne), meadow foxtail (Alopecurus pratensis), crested dog's tail
(Cynosurus cristatus) and yellow oat-grass (Trisestum flavescens). Meadow
brome (Bromus commutatus) and meadow barley (Hordeum secalinum) are also
frequent in the turf. The flora is rich in herbs with typical hayfield
species such as pepper saxifrage (Silaum silaua), yellow rattle
(Rhinanthus minor), great burnet (Sanguisorba officinalis) and black
knapweed (Centaurea nigra). Adder's tongue (Ophioglossum vulgatum),
common meadowrue (Thalictrum flavum) and ragged robin (Lychnis
floscuculi) also occur.
A striking feature of the site is the large population of snakeshead
fritillary, with around 500.000 plants flowering each year. North Meadow
is estimated to support about 80% of the British population of wild
fritillary plants.
VX
 f Problems and soXuti-ons
Problems which occur in the Thames region are: destruction, partition,
disturbance and dessication. The pollution-problem does not seem to be
very sincere.
The biggest problem is the destruction of the floodplains. It is mainly
caused by human activities like habitation, agriculture and gravel
extraction. Concerning this the flood rise has to be mentioned.
The biggest flood of which records are available, is the one of 1947. For
this event a return period of 1 in 50 to 60 years has been assessed. The
records of 1947 provide only a rough guide to the extent of flooding
which would result if a similar hydrological event would occur today.
Floodplain development during the past 40 years has significantly
increased the number of properties at risk and substantial damage could
result from a major flood. Developments which have changed the character
of the floodplain and the pattern of flooding include:
- the building of the M3 and M25 motorways;
- extensive working of gravel deposits and subsequent landfill;
- construction of storage reservoirs;
- urban expansion, both for housing and industrial uses.
Besides a potential increasing damage to properties, the changes in
floodplains damage landscape and natural values. Many of the landscapes
and nature areas are water-table dependent and non-recreatable and would
be highly-sensitive to changes resulting from flood alleviation works
(Gardiner et al., 1988).
The above mentioned catchment plans of the NRA intend to be the solution
to these problems concerning the flood rise.
For example building in floodplains can be stopped by the NRA in co-
operation with local authorities by prohibiting this activity. This is an
example of solution of problems "at the source". Less sustainable
solutions are also possible, but less advisable. These solutions are:
Low embankmenta will clearly be needed, and may be most acceptable in
development planning terms by delineating floodplains. Flood relief
channels are a necessary component of a scheme affording a 1 in 50 year
protection or above (assuming no major Thames enlargement), but high
embankments (over 1.5 m.) are inappropriate as much on landscape and
amenity criteria as on consideration of the constraints imposed by the
highly permeable gravel substrate.
Increasing the Thames capacity through widening should remain the last
resort, for although dredging may not have the same adverse impact as it
has on most tributaries, widening would certainly have disastrous,
longterm effects on the environment and river morphology: any capital
scheme savings would be eaten away by future maintenance requirements.
Concerning destruction in the floodplain because of agriculture there can
be made a division between the cause in case of the Thames estuary and
the hay-meadows along the river Thames. At the Thames estuary it is a
matter of surface occupation, at the meadows it concerns the manner of
agricultural uses.
Earlier this century, grazing marsh stretched almost unbroken along the
Thames Estuary, from near London's docklands to Southend and the Isle of
Grain. Since at about 1935 the grazing marshes have, for mainly economic
reasons, largely given way to urban land use (50%) and to arable farmland
(36%). Conversion to other land uses has been relatively insignificant.
The decline has been sharp, with 65% lost since the last war and an
average of 120 ha being lost each year still. Since 1935 there has been a
65% reduction in the extent of the marshes; from 13.300 ha to 4.600 ha.
The extensive tracts of grazing marsh which existed more or less unbroken
along the Thames estuary have become steadily more fragmented and
isolated over time. By 1989, there was a preponderance of small relict
areas of grazing marsh, with just 9 sites of over 100 hectares remaining.
Especially between 1968 and 1972 there occurred a peak of reduction
because of marked economic development and agricultural expansion. Since
1972 there has been a continuing reduction in the annual rate of decline.
This has been due to a combination of factors including: protection of
grazing marsh through statutory nature conservation and green belt
designations (areas of land around the major towns and cities which are
intended to remain free form further inappropriate development);
withdrawal of field drainage grants curtailing incentives for drainage
grazing marsh; and redirection of agricultural policy towards reduced
price support for arable products, agricultural set-aside and localized
agricultural conservation schemes.
Of the estuarine areas, very little is protected by conservation bodies
owning it. As an example, the Royal Society for the Protection of Birds
(RSPB) owns 282 ha on the Isle of Sheppey, and owns 54 ha and leases
another 102 ha on the Halstow Marshes (all of these are on the south side
of the estuary). Most of the estuary is designated as a Site of Special
Scientific Interest by the Government, but this gives little real
protection: for example an area of grazing-marsh and lagoons at Rainham
(which is an SSSI) has recently been chosen as the site of an American-
style theme-park and film studio. The Royal Society for Protection of
Birds regards the threat to the Thames estuary marshes and mudflats as
amongst the most serious with which it has had to deal. The pressure on
these areas between the capital city and the Continental coast is going
to continue to be enormous.
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Hay-meadows have become increasingly rare because of agricultural
improvement and intensification. Many former hay-meadows has been changed
in high-productive agricultural areas, particularly cattle-farming is
highly productive. The valuable plant species are typical for a
traditional management without ploughing, reseeding etc. Furthermore, the
vegetation is also very water-table dependent, which means a decreasing
of species in case of drainage-works.
In the United Kingdom, farming is not governed by Town and Country
Planning in the same way as it is for transportation, housing and other
development. Farming is largely modified through economic pressures and
inducements such as set-a-side: in the past years agricultural pressure
on the flood plains has been stabilised especially because of the
influence of EC-policy. The Ministry of Agriculture, Fisheries and Food
has responded to concern about the effect of more intensive farming
methods on the environment by introducing a number of initiatives, which
apply throughout Britain: grants for environmentally beneficial
investments, the creation of environmentally sensitive areas (ESAs). For
these areas farmers voluntary can go on a management agreement for a
period of 5 years. After 5 years most of the times these agreements are
extended. The possibility of the "aet-aside" rule is not so popular.
With these agreements farmers receive an allowance that is partly paid by
the EC.
Another point is the long-term decline in employment in agriculture, the
importance of sustaining the rural economy has been recognised, and new
sources of income, including manufacturing and craft-based industries,
support services, tourism and recreation, are being encouraged in rural
areas.
The main threat concerning the hay-meadows along the river is gravel
extraction. Besides the loss of surface, gravel extraction effects the
waterlevel of the meadows. For gravel extraction there are high level
economic arguments, the need of gravel for motorways is very high.
Another important threat is recreation. It happens that recreation parks
are designed on or in the neighbourhood of a Site of Special Scientific
Interest. This recreation-pressure only tends to increase in future.
The positive effect of gravel extraction is the creation of big lakes
with clean water, that can be used for recreation like sailing, surfing
and swimming. It is possible to create lakes with high natural values,
conditional in this case is the necessity of flexible design. Adaptive
management should be built in this design.
Call a halt to destruction at the same time implies solving the other
environmental problems, e.g.: partition, disturbance and desiccation.
VII. Conclusions
There is undoubtedly an opportunity, possibly a maximum in the next few
years, to ensure the future sustainability of riverbank conservation in
the United Kingdom. This will need a mix of legislation, planning
measures and formulation of catchment-oriented plans for surface water
quantity and quality. The success of the latter will probably depend much
on the motivation of individuals in local authorities, environmental
bodies and the NRA.
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Beside the recent demands of legislation for Environmental Impact
Assessment, there is growing pressure from the public to conserve and
enhance, which can in many cases mean restoration of the river
environment and so the floodplains. The public are aware of the issues to
such an extent that the natural look is now prefered to a manicured
appearance (House and Gardiner, 1989).
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LITERATURE
I. Catchment
The Sava river belongs to the catchment of the Danube and streams in the
North of Yugoslavia. The Socialistic Federative Republic Yugoslavia with
its present polity and borders, exists since the end of the second world
war. Yugoslavia constitutes of six socialistic republics, these are
Slovenia, Croatia, Bosnia, Montenegro, Macedonia and Servia. This last
one also contains the two autonomous provinces Vojvodina and Cosovo.
Yugoslavia has a surface of roughly 280,000 square kilometers and it has
good 22 million inhabitants (1980). 75# of Yugoslavia are mountains, the
rest concists of plains and river dales. Over one third of the country is
forested. About the half of the 59# agricultural area in Yugoslavia is
arable land. This is mostly situated in the fertile northern plains of
the Danube, the Sava and the Tisa rivers.
The Sava river flows through the federal republics of Slovenia, Croatia,
Bosnia and Servia (figure 1). Also the Sava river forms the partial
border between Bosnia and Croatia, and between Servia and the autonomous
province Vojvodina. This hampers the integral approach of the policy for
the Sava.
From all these areas there are tributaries flooding into the Sava. This
makes that the catchment of the Sava river has a surface of 95.000 square
kilometers. This is 31*.5% of the territory of Yugoslavia (Ern &
Schneider, 1987).
o Um
FIG. 1. The federal republics of Yugoslavia with their capitals (Bos-
atlas) .
The 9*10 km long Sava river rises in the Julian Alps in Slovenia. Near to
the village Planica rises a narrow mountain-stream, the Sava Dolinka
(Dolinka = dale). Near to the village Radovljica the Sava Dolinka conflu-
ents with another source-river of the Sava, the Sava Bohinjka. The last
mentioned rises in the valley of Bohinj, in the surroundings of Lake
Bohinjkia (Bohinjsko Jerezo). From Radovljica the river is simply called
Sava.
The Sava river takes water of the tributaries and flows further to the
east, firstly through the narrow cleaves in the Slovenian landscape and
then as a wide stream between the hills and plains of Croatia.
South East from Zagreb starts the 15 - 20 km wide Sava-plain, the Posavi-
na. In this Posavina, there are many villages and industry.
At the north side of the Sava, in Croatia, starts the Slovanian Moun-
tains, with their Slovanian forests. At the South side of the Sava, in
Bosnia, the Pannonian hilly country is situated. Within the Posavina the
Sava river forms a ^,-^ km wide strip with many meanders and old creeks.
At least the Sava river discharges, in the Yugoslavian capital Belgrade,
into the Danube river (Amode, 1988).
Slovetucu
FIG. 2. The catchment of the Sava river.
About 400 after Christus the Sava river formed a part of the border
between the Western and the Eastern part (Byzantium) of the Roman Empire.
In the sixteenth and seventeenth century the Sava river was a part of the
border between Austria and the Turkish Empire. During this period the
Austrian built a wide range of fortresses and strengthed villages along
the river (Amode, 1988).
During the Austrian-Hungarian Empire (1770-1918) the people tried to
solve the hydrologie problems and to make the Sava suitable for
navigation by regulating the Sava river. With this, a start was made for
management of the tributaries. Also they attemped to reclaim the
inundable areas for use for production purposes (Buschenfeld).
Due to the prolonged political instability there were only a few inter-
ferences at the Sava river. Continuing skirmishes and wars prevents each
appreciable regulation works. Owing to this, most of the alluvial forests
were not inhabited and only very extensively used by man from about 1522
untill 1850. When exploitation began, in about i860, magnificent old
forests were cut down. But in spite of this, the Sava catchment still
contains large, native alluvial forests (Buschenfeld).
Untill the previous century, these alluvial forests were rather common
in most parts of Europe. But those areas, like the Oberrine-plain and the
Po-plain, are partial faded away caused by the cultural pressure since
the last century {Buschenfeld).
However, the present regulation of the Sava river for economic and
navigation purposes put the natural values of the Sava catchment on the
strength.
II. Hydrology
When the river-banks are not artificial fixed, the river-bed alters
constantly. This proces coincides with the formation of natural em-
bankments. Those embankments have influence on the river-bed of the
tributaries too (Amode, 1988). Tributaries such as Lonja, Sunja, Strug
and others take, from the mountains, a parallel course of the Sava for a
long distance before finally breaking through into the Sava river. When
the Sava has a high water level, the tributaries cannot drain out into
the main stream because the river and the land along the Sava are
inundated (Dister, 1986). This situation is caused by the small fall of
the Sava-plains. In the middle course the fall is only 0.131 m/km, in
the lower course it is even less: 0.04l m/km (Ern & Schneider, 1987)-
In the spring the highest waterlevels occur, caused by the melting from
the snow in the mountains, supplied by the rainfall. During extreme
waterlevels there may even be floodings. In the last 25 years there were
49 floodings (Buschenfeld).
During a flood, for a few weeks or even for some months (15-120 days per
year): the Sava plain changes into a great water-bassin, which had in the
natural situation sometimes a surface of 7900 square kilometers. After
the regulation of big parts of the Sava river however, still 600 square
kilometers can be flooded (Dezelic et al., 1989).
Mostly it takes untill the summer months before the situation stabilizes.
After the flow off, water remains in the deepest places. In those little
lakes and pools reedbeds are growing, which are standing till the next
high water period (Buschenfeld).
The flooding disaster of 1964 gave in Croatia rise to the program "Sava
2000". This is a regulation project at the Sava-catchment between the
cities Zagreb and Bosanska Gradiska. The main points of this project are
on the one hand the peoples safety and at the other hand the
"melioration" of the flooded area, especially for agriculture
{Büschenfeld). Namely, in the Sava plain regular approximately 250,000 ha
agrarical area was flooded (Kovacevic & Racz, 1971).
In order to store the waters of the heavy floods which occur nearly every
year, three retention basins have been constructed. They cover about
50,000 hectares of the former floodplain. The smallest one will be the
"Kupcina" retention basin near Karlovac, which alleviate the flooding of
the Kupa-river. The second one is the wetland area on both sides of the
river Lonja, known as "Lonjsko Polje" and the third one is the lower
valley of the Strug, known as "Mokro Polje".
Within these retentions there are about 35.000 hectares of highly
productive forest. The rest concists of reed beds, rivers, slack-water
and areas of rough pastureland, which can only be used when the retention
has dried out after the seasonal inundation {Ern, 1987).
The embanked retention basins Lonjsko Polje and Mokro Polje have a total
catch capacity of 1,3 billion cubic meter water. When the water level of
the Sava river rises above the critical level the retention bassins take
in the extra water. This continues untill the water level of the Sava
river lowers (BUschenfeld).
Also a canal has been constructed running parallell with the Sava river.
This 105 km long "Lonja-Strug-Canal" has two functions. First, the
discharge of superfluous water to the retention bassins. Secondly, this
canal must guarantee a controlled discharge of water of the tributaries.
The supply and discharge of water to the Lonja-Strug-canal is arranged by
a number of dams {Büschenfeld).
Besides this canal, there are two other canals constituted in the project
"Sava 2000". These are the "Odra-canal" and the "Kupa-Kupa-canal"
(figure 3B).
Just above Zagreb the Odra-canal braces off of the Sava river to the
south. This canal exclusivily serves for the discharge of high water
levels, so that Zagreb is safeguarded against floodings. When the
discharge is higher than 2000 m3/m the water is partially (maximum
1000 m3/s) admited into the Odra-canal. With normal water levels the
canal is empty, and there is even a road partially in the canal bed.
The Kupa-Kupa-canal diversificate a part of the water and protects in
this way Karlovac against high water levels. This canal discharges a
maximum of 1000 m3/s water and drains into the Kupcina retention basin.
This retention basin lays in a large oak-wood with a surface of 11,000 ha
(Büschenfeld).
Besides the safety aspects also economic aspects plays a role. For the
food-supply Yugoslavia is almost complete depending on the import of
foreign countries. By exploitation of the floodplains and creation of
agricultural sites the Yugoslavian government hopes to reduce the import,
and thereby limit the budgetary deficit.
Due to this change in agricultural structure, 70-80 % of the traditional
farming has to disappear. Only the resource off farmings may remain. This
is combined with a reorganization of the production aims and methods
(Büschenfeld).
Besides the mainpoints there are also two secondary aims of "Sava 2000".
The people hope that, by cutting down the original alluvial forests
(mostly oaks - Quercus robur) and planting new production forests as
poplars (Populus spec), the wood production increase. These production
forests grow faster than the native oak forests (40 years for poplars
versus 120-1*10 years for oaks). So it is possible to harvest at shorter
term. However, the disadvantage is however that one full-grown oak yields
more wood than three poplars.
Also the project "Sava 2000" will contribute to an improvement of the
inland navigation. The economic metropolis Zagreb will be connected to
the Yugoslavian network of waterways. This networks now reaches only till
Sisak. This target will be reached especially by locks (which maintain a
constant navigable water level) and by the Lonja-Strug and the Odra-
canal (Büschenfeld).
After credit accommodation by the Worldbank in 1980, with the help of
experts of the UNDP (United Nations Development Program), the execution
of the "Sava 2000" project has been started. They started near Zagreb and
worked in stages downstream {Büschenfeld).
At this moment the project "Sava 2000" has almost finished. Only at the
Kupa (at the Kupcina retention basin) and at the Odra (at Turopolje) some
remaining projects have to be completed. Also a few of the planned
barrages in the tributaries have not been build yet. Upstream of Zagreb
some more barrages have been planned (pers. comm. Schneider).
Due to the project "Sava 2000" 90 % of the Sava floodplains are
reclaimed. This results in a completely change of the water balance with
all its consequences for the nature in those floodplains (Ern &
Schneider, 198?).
Besides the regulation of the Sava in Croatia, the Sava river is also
regulated in the other federal republics (per. comm. Kutija). In Slovenia
there are twelve barrages planned in the Sava river, in spite of strong
protests of nature conservation groups. Those barrages lead to complete
destruction of unique ecosystems along this part of the Sava (Schneider,
1990).
No further information is available on other regulation works.
Along the Sava some hydro-electric power stations are situated. One of
them is situated in Savica near to the storage reservoir in the Sava
Dolinka. Also some other power stations have been build along the Sava;
i.a. in Ljubljana, Zagreb (2x), Sisak and Belgrado (2x) (Breu, 1989).
A u s t r i a .
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FIG. 3. The planning area of the project "Sava 2000"; A. in Yugoslavia
(Em., 1987), B detailed (Buschenfeld; Ern, 198?).
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III. Use
After the second world war the use of the Sava floodplains sharply
increased (Kovacevic & Racz, 1971). The usage can be divide roughly in
agrarian, industrial and in recreational activities.
From the agraric crops, maize appears mostly. This is used in cattle-
breeding, and for food and other industries. The potential production of
the Posavina is approximately one million ton maize yearly. This is
13-15 % °f the national maize production. Broom corn is also growing
here. This is mainly used for cattle feed. Also soya and wheat is grown.
The potential production of soya may be 100,000-117,000 ton. It is mainly
used as cattle food and also for food and other industries, which use
protein components (Kovacevic & Racz, 1971)-
In the Croatie section of the Posavina, there are many cattle-farms. In
the Bosnian section there are mainly sheep-farms (pers. comm. Kutija).
The floodplain meadows serve as pasture for pigs, geese, horses and
(during the dry periods) also for cattle (Dister, 1986).
Besides agriculture there are also forestry activities in the Posavina.
The forests are exploitated and maintained by a well organized forest
administration. The mature trees are harved at an age of 100 to 140
years and there is a growing demand for Slavonian oaks on the
international timber marked (Dister, 1986).
Many industrial areas are present in the Sava catchment. The industrial
centers are Lubljana, Celja, Zagreb, Sisak, Karlovac, Sabac and Belgrade
(Breu, 1989). Table 1 contents the most prominent kinds of industry of
those cities.
Table 1. The largest industrial areas of the Sava catchment, with their
most eminent kinds of industry (freely rendered from Breu,
1989).
city
Ljubljana
Celja
Zagreb
Sisak
Karlovac
Sabac
Belgrade
main kinds of industry
metallurgical, paper and pulp
metallurgical , chemical
metallurgical, pharmaceutical, chemical
chemical
metallurgical, leather and textile
pesticide production
metallurgical, pharmaceutical, paper and pulp
These industrial centers are responsible for a large pollution of the
Sava river. The Sava is even one of the most polluted rivers of the
Danube catchment (Hock & Kovacs, 1987).
Besides industrial activities there is some graveling, but this plays a
small role in the Sava floodplains (Büschenfeld).
Near to the village Krsko, in Slovenia, is the only nuclear power plant
of Yugoslavia situated. It drains cooling-water in the Sava river. This
causes heating of the river water, especially during low water level.
Research (by privat organisations) proves that the water temperature,
with a low water level, may increase with 5 C. With a normal water
level the power plant causes an increase of 1 °C. The administration of
the nuclear power plant and the government denies the correctness of
those data.
Downstream of Zagreb there was also a nuclear power plant has been
planned. But this project will not take place, because of safety reasons
(pers. comm. Kutija).
The Sava catchment is, in contrast with the Yugoslavian Adriatic coast,
not very touristic. Yet, the Slovenian country, where the Sava rises, is
a tourist resort for skiers and mountain-climbers. In the river valleys,
which run from the Sava plain to the interior of Bosnia, many castles are
situated, and in the Posavina are many age-old villages. Both can be very
attractive for tourists (Anode, 1988).
One of the airasof the Republic Institute for Nature Conservation in
Croatia is to develop the rural tourism along the Sava. The villages act
as the base for this tourism. Furthermore, the natural values plays an
important part, a.o. for bird watchers (pers. comm. Radovic & Dezelic).
IV. Management
The policy of Yugoslavia is governed at national and, especially, at
federal level.
In Yugoslavia there is at national level no specific environment or
natural policy (pers. comm. Vera).
The present nature policy only consists of the protection of the most
sensitive areas. These protected areas may administered by experimental
farms (under the ministery of agriculture), by committees under the
ministery of education or by one of the institutes for nature
conservation of the federal republics (Grimmett & Jones, 1989).
There are six main categories of protected areas: national park, regional
park, nature park, ornithological reserve, zoological reserve and
special reserve. The two most important are defined:
National parks are extensive areas of exceptional natural beauty,
established to conserve nature in its totality (including flora,
fauna, soil, water, and air). Human activities are strictly controlled
(no traffic, exploitation of natural resources, hunting or fishing).
- Regional parks are large areas of natural or man-created beauty that
are established to regulate tourism and maintain the traditional
cultural activities. Tourism and recreation are encouraged so long as
they are not detrimental to the natural value and beauty of the area
(Grimmett &. Jones, 1989).
At the moment the Yugoslavian nature policy is executed by federal nature
institutes. Each federal republic and autonomous province has its own
institute or office for nature conservation (Grimmett & Jones, 1989).
The main organisation for nature conservation in, for example, Croatia is
the "Republicki zavod za zastitu prirode Hrvatske". It is an independent
institute with about thirty staff members.
The institute is cooperating with local authorities, with organisations
that manage particular protected areas, as well as scientists, in order
to achieve realistic scientific and conservation values of nature areas.
It also cooperates with foreign nature conservation and scientific
organisations with regard to areas of international importance,
The first step in the protection of an area is to collect data and get,
if possible, a complete valorisation. However, there are problems with
finance of scientific investigation.
After a scientific investigation a propose is made for a protection of an
area. These areas are legally protected after the decision of the local
authorities or by Republic law (national parks, nature parks and
strictly protected reserves) (pers. comm. Radovic & Dezelic).
The institute belongs to the Ministery of Culture. In case of
cooperation with foreign organisations, permission of the Ministery of
Technical Cooperation is required (Volpers, 198?}.
However, there is no coordination at national level (Volpers, 1987).
Because of this decentralized structure, the administration of protected
areas across the country is extremely complex (Grimmett & Jones, 1989).
Also the integral approach of the pollution of the environment is
complicated because every federal republic has its own environmental
laws, which do not always connect (pers. comm. Kutija).
To improve the environment policy, the Federal Secretary For Development
of Yugoslavia has made some recommendations for a long-term policy of the
future environmental policy of Yugoslavia (pers. comm. Pavlovic).
The main objective of the recommendations is to create a long-term,
sustainable socio-economic development compatible with environmental
capacities and conditions.
And there are some specific objectives. These are:
preservation and promotion (rational utilization) of space and natural
resources ;
promotion of organizational-institutional conditions for efficient
environment management ;
- establishment of an integral system of financing and economic
relations in this area;
promotion of technical and technological arrangements (restructuring
of the economy);
development of territorial management as an instrument of active
environmental protection;
development of an information system;
development of scientific research and the better use of research
results;
promotion of education;
promotion of public information and the popularization of
environmental protection;
promotion of international cooperation.
Also they have made a program of measures for implementing the long-term
policy.
According to their effects the measures are:
rehabilitating. Which means the improvement of environmental quality
in critically degraded areas and settlements through afforestation,
construction of architectural heritage, etc.);
developmental. Which means the preventive protection and promotion of
the environment through the integral planning of socio-economic
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development and the protection of the environment through economic,
investment, tax and urban policy measures.
According to their duration the measures are:
- short-term (defined duration, implementation to begin by 1992 at the
latest);
- long-term (indefinite duration).
Specific groups of measures to be taken:
- preservation and promotion of natural resources;
- social-administrative (organizational-institutional);
- economic (system of financing);
technical-technological;
spatial-urbanistic;
- development of an information system data base;
- development of scientific research;
personnel training;
public informing and the popularization of environment issues;
international cooperation.
These recommendations are only a first draft version meant for a
discussion with the government of Yugoslavia (pers. comm. Pavlovic).
V. Natural areas
Due to the political instability, as mentioned in the discription of the
catchment, the Sava catchment contains still native, large alluvial
forests (Büschenfeld). Those forests concist of different parts,
dependent of the hydrological circumstances, but are roughly to divide
into two types; the soft timber and the hard timber alluvial forests
(Rademakers, 1989). Especially the hard timber alluvial forests are
typical featured by a abundance of powerful and long-lived tree species,
particularly oaks (Quereus robur) (Büschenfeld).
In the alluvial forests there feature an extremely richness of plant
species and a large number of animals too. Besides great amounts of
dears (Cervtdae), roes {Capreolus capreolus) and boars (Sus scrofa),
there are extended communities of all kinds of stilt birds such as
Storks (Ciconia ciconia), Herons (A-cdea ctnerea and A. purpurea) and
Cormorants (PhalacrocoTax carbo). Brushwood, inundated areas and reed
lands offers ideal breeding-places for those bird species.
The plentiful meanders and dead creeks have shallow, warm water, which is
rich in plankton, and which are excellently suited for spawning fish.
Also in the Sava catchment there are rare species like the fish-otter
(Lut-ca lutra), water bats (Hyotis daubentonii) and the marsh tortoises
(Emys OTbicularis) (Ern & Schneider, 1987).
Along the Sava river there are still nany nature areas. The most
important areas will be described.
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FIG. 4. The most important nature areas along the Sava.
In Slovenia, between de Ljubljanica and Iscica near to Ljubljana,
Ljubljansko barje is situated. This is a wetland with a surface of 14,560
ha. It exists of reed, remaining peat bogs, pools, meadows and brushed
area (Grimmett & Jones, 1989).
In Croatia, between the Sava and the Odra river, lays Turopolje, which
exists of 20,000 ha unprotected wet meadows. This area is threated by
drainage and by a glider airfield. It was pointed out as a location for a
nuclear power station.
There are some rare bird species breeding in Turopolje, like the white
and black stork (Ciconia ntgra), the corncrake (Cvex crci), the black
kite (Milvus migrans) and eagles (Ualiaetus albtcilla and Aquila
pomarina) (Grimmett & Jones, 1989)-
Lonjsko Polje, between Sisak and Nova Gradiska, is one of the most
important alluvial wetlands in Europe. There is a large number and
diversity of plant and animal species, and of habitats. There are forest
associations (most of them periodically inundated), extended pastures
and wet meadows (inundated during the high waterlevel), fishponds with
shallow water, reedbeds and temporaly mud areas, permanent water in
depressions and oxbows, and many rivers and streams without embankments.
In Lonjsko Polje there are big, stable populations of some European rare
plant and animal species. Its ecological equilibrium is still preserved,
inspite of the intensive human impact.
This area also has a great social and economic value. Along the Sava
river are old villages, with a preserved rural way of living and with
characteristic architecture of old wooden houses. Some of this houses
have two or three stork nests on its roofs. These villages are the basis
for the "rural" tourism. It is not yet developed, but the interest from
all Europe is great. In the future this tourism will grow quickly.
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But this area is also endangered, especially by pollution of the Sava
river and of the industry in Kutina.
There are two specially protected localities in the Lonjsko Polje Nature
Park. One of them is Krapje Dol. This is an Ornithological Reserve; it is
the only breeding place of spoonbills (Platalea leucorodta] in Croatia.
The other protected locality is the Prasnik Forest. It has been chosen as
an example of Slavonian oak forests and protected as a forest reserve.
The biggest part of the area (50,650 ha), which is situated on the left
bank of the Sava, will be protected as Lonjsko Polje Nature Park. This
nature park will include the Mokro Polje area too. On the right hand
side, near to Sunja, are there also very interesting parts. The federal
institute for nature conservation hopes that it in the future will become
protected as well.
This institute also has made some plans for the management of the Lonjsko
Polje Nature Park. Some elements of these plans are: to organize (with
the help of Yugoslavian and foreign organisations and universities) more
scientific investigations, to start with special aspects of tourism, and
to cooperate with agricultural organisations in order to change
(gradually) the intensive agriculture to a more extensive land use. This
would preferrably be done by extensive cattle-breeding on wet pastures
and meadows, and by developing the production of the "healthy food" and
biofarms (pers. comm. Radovic & Dezelic).
Another important nature area in Croatia is Jelas Polje, near to
Slavonski Brod. It contains some large fishponds (about 2,000 ha) and
large parts are covered with reedbeds and waterplants. These ponds are
important for migration, wintering and breeding of many birds (pers.
comm. Radovic & Dezelic).
The most important nature areas in Bosnia are the Bardaca fishponds, Bara
Dvorina and Spacvanski Bazen.
The Bardaca Fishponds, near Srbac, are protected as an ornithological
reserve. The fishponds are about 700 ha large, many parts are covered
with waterplants and reedbeds. There are some little islands as well.
This locality is important for migration, wintering and breeding of many
birdspecies. This is the only place in Bosnia where the Spoonbill, Black-
headed Gull (LOTUS melanocephalus), Common Tern (Sterna htnmdo) and
Whiskered Tern (Chlydonias hybrida) are breeding.
Near to Slavonski Brod is an ornithological reserve called Bara Dvorina.
It is a small area innundated by the Sava, with permanent water,
pastures and parts of forest. This area is important for migrating birds.
The area around Zupanja and Vinkovci, called Spacvanski Bazen, is famous
for its forests. Some parts are protected as forests reserves (pers.
comm. Radovic & Dezelic).
In Vojvodina, near to Morovic, an unprotected alluvial oak forest is
situated. This area consists of little rivers, pools and swamps, and it
is mainly used for hunting, fishing and forestry (Grimmett & Jones,
1989).
The Obedska bara reserve is one of the most famed wetlands in Yugoslavia.
It has the status of a Ransar site since 1977- Obedska bara consists of
remaining former beds and banks of the Sava river, near to the Kupinovo
and Obrez villages in Vojvodina. The water of Obedska Bara is linked with
the Sava river by small canals. The whole site is flooded almost every
spring.
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Obedska Bara is characterized by a large number of ecologically different
sites. Also there is an interesting colony of swamp birds which has
numerous rare species in a richely mixed and complex composition.
Investigations in the area of Obedska Bara showed a great complexity and
dynamics of numerous and various ecosystems and their mutual
relationships, as well as a great importance of this whole site for
science and practice. There are great possibilities of making this area a
stationary research and tourist object (Misic).
VI. Probl»»« and »olutions
The regulation of the Sava river, especially by the project "Sava 2000",
has disastrous consequences for the ecology of the Sava floodplains. The
floodplains were almost not regulated till the start of the project in
1980. Even at this moment is the Sava still one of the most natural
rivers of Europe. In the somethimes even eight kilometers wide
floodplains, there are still extended alluvial forests. The planning
area of "Sava 2000" (between Zagreb and Bosanska Gradiska, with a length
of about 100 kilometers) contains over 100,000 ha alluvial forests. Due
to the inventions of the regulation of the Sava river, the water balance
will chance which causes a devaluation of the natural values
(Büschenfeld).
The mature Slavonian Oaks are extremely sensitive to changes in the level
of groundwater. As early as 1800, the first observations of dieback of
oakforests were reported as a consequence of river-regulations aimed to
protect floodplains.
The rising of the level of the groundwater, in the retention basins,
causes the consecutive accumulation of free Carbon Dioxide (C02) in the
rhizosphere of Slavonian Forests. It has consequences for the big forest
block growing within the retention basins.
Outside these retentions, however, road-building, new channels and
agricultural activities are threatening the remaining forests by
partition and desiccation. Here, the trees die because the
groundwaterlevel is lowered and the trees began to "dry out" (Ern, 1987).
The execution of the "Sava 2000" project and the increase of the usage of
the floodplainscauses the disturbance and destruction of many nature
areas. There is an increase of the use of very heavy machinery in the
swampy forests, which damage the soil structure and remaining trees.
Also every old or hollow tree is removed from the forests by the
forestry administration organisations (Ern, 1987).
The concequences of the destruction can be illustrated by the
distribution of the stork.
Stork are typical inhabitants of floodplains. As the forage area of the
stork is also used by many other birds, the stork population can serve as
a graduator for the condition of the ecosystem (Ern & Schneider,
1987).
Due to the large chances of the European floodplains, the stork is
strongly declined and locally disappeared. Especially the destruction of
suitable food habitats by agriculture, land consolidation and a chance in
the water balance have a negative influence. Because of regulation works
and land consolidation the distance between the breeding place and the
fooding place increases. The effects of this on the breeding stocks and
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the breeding succes must still be examinated. But it appears that the
builing of new nests the breeding succes strongly reduces.
In the Sava catchment of Croatia lays an optimum breeding area for the
stork. Owing to the dense afforestation and the intensive used arable
land, less than 20 % of the floodplains is suitable as forage area for
storks. The high nests density points out the enormous food supply of
these areas. However, these areas are also endangered by the regulation
project "Sava 2000".
The ornithological reserve Krapje Dol, with breeding colonies of
spoonbills and different herons (Ardetdae) is treathed too. Through the
closing of a connection canal, this area is cut off of the water level
fluctuations of the Sava river. Large parts of reclaimed land and meadows
have strongly chanced the environment.
With the appointment of a superintendant for the reserve are the direct
disturbances decreased. Also the development of a replacing area will be
considered (Volpers, 1987).
There is further research needed at the ecological consequences of these
regulation works. It is of international importance that those breeding
and forage ares of the stork, and lots of other birds, are maintained
intact (Schneider, 1989).
The Stork is also an important animal specie for social and economic
point of view. The developing tourism is based on the little, picturesque
villages with their stork colonies. Furthermore this familair bird specie
easily arouses the interests of the local population. The inhabitants of
the villages along the Sava come into action to conserve "their" storks
(Ern & Schneider, 1987).
Besides the above mentioned problems there is the problem of pollution of
the floodplains. On one hand this is caused by the industrial dumping of
waste material in the Sava river. The fertilizer industry in Kutina, for
example, causes an eutrophication of the Lonjsko Polje nature area.
On the other hand pollution is caused by the use of pesticides. The
growing importance of insect pest and fungal diseases causes an
instabilily in (a)biotic factors. Elms (Ulmus spec) are now practically
wiped out by the Dutch Elm Disease and the consequence of their
disappearance is a further deterioration of the microclimate within the
forest itself. Also there are pests of Slavonian forests from insects and
fungal diseases. People are spraying the Slavonian forests from the air.
There is no modern investigation of the consequences of this spraying for
the ecosystem of the forest as a whole, i.e. damage done to bats, birds
or insects and other animals responsible for the biological equilibrium
(Ern, 1987).
The realization of the regulation projects shows that economical
objectives and safety have a higher priority then the ecological
importances (Kovacevic & Racz, 1971)-
In less than 15 years the situation of the Sava floodplains has
dramatically changed. Due to the immense economic losses caused by the
Sava floods, the programme "Sava 2000" was launched in order to prevent
the further occurance of such disastruous flooding.
"Sava 2000" will not only reduce the area more or less regularly flooded
to less than 10 % of its former extent, but also cause the disappearance
of most of the semi-natural wet grassland of the area. There will be an
immense loss of habitat for rare plants and animals of such biotopes. The
programme which is supported by the Worldbank also foresees the
conversion of practically all common land actually being used as pastures
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or meadows into ploughed fields. These fields are completely drained,
worked by heavy machinery and pesticides are applied by airplanes. Under
these conditions not only wild plants, but also animals such as
amphibians and birds will more or less disappear. Quite recently the
61,000 hectares of the Crnec Polje have been drained and the drainage of
the Lonjsko Polje and the Mokro Polje is actually under way (Ern, 198?).
A solution for the problems caused by regulation projects should be to
try and put an end to these projects by offering expert help. The most
effective way of achieving this would be to exercise influence on the
Worldbank as source af the finances.
A good policy would be to demand that the environmental impact
assessment not only be carried out by the Yugoslavian ecologists, as the
Worldbank has done, but also to suggest that an independent expert
committee (for example the IUCN) overlook the whole matter. This in turn
might also strengthen the position of the Yugoslavian experts involved.
The study would have to be financed by the Worldbank. An exchange of
ecological findings concerning polders, dikes and drainage procedures
would be helpfull {Dister, 1986).
Another solution would be to create a reserve areas in Yugoslavia, like
the nature park Lonjsko Polje. This nature park should not only contains
the 50,000 hectares of the retention basins in the Lonjsko and the Mokro
Polje and in the Kupcina Basin, but also the Turopolje and the lower
valley of the Sunj a with the Zelenik forest block. In this huge area of
70,000 to 90,000 hectares a very considerable part of European wetland
ecosystems could be conserved and immense populations of rare and
threatened plants and animals could be saved {Ern, 1987).
For these areas, conservation projects should be arranged by the federal
nature conservation institutes. Also the rural tourism should be
stimulated by creating rest areas for birds and other animals, which
contains the whole floodplains. Only by this the feeding places of bird
species, like the eagle and the spoonbill, could be protected.
Besides the nature values the social and economic values shall increase.
In the villages places to stay will be offered. By this the contact
between the local population and the visitors will be promoted, which is
a stimulance to renovate the old wooden houses. Also the sale of
extensive agrarian products like milk, cheese, greens and honey will
increase because of the tourists (Schneider, 1990).
Besides the threatening of the nature and the landscape of the Sava
catchment, there is the problem of the lack of integration and
coordination in the nature policy.
The Sava river forms the border between four federal republics and an
autonomous province. Each republic contains a body for the different
departments. However, the structure is segmented because the institutes
have not much contact with each other. For example, the official river
institutes have not much knowledge of nature and the nature conservation
institutes have not much information about hydro-technological objects.
Between the federal republics there is not much coordination. This
results in a fragmentated information. Owing to this, it is difficult to
compare and to integrate this information (pers. comm. Kutija).
To solve these problems, there should be an integrated approach of
environment policy, on short and long term. For the long term policy the
focus is on priorities of interest to the whole country. In this the
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principle of sustainable development is very important; fulfillment of
the needs of today's generations in a manner which will not threat the
needs of future ones. There must be a balance between economic
development and environmental quality (pers. comm. Pavlovic).
The critically degrated areas must be rehabilitated. Through this the
Sava catchment area has priorities of interest of the whole country. It
is important to protect and promote the quality of water, air, soil,
forests, nature landmarks and cultural monuments. This could be done
through the control and reduction of waste from production processes, the
ecologically rational use of space and resources, the development of
environmental monitoring, and through the integration of ecological
programmes and projects in development (pers. comm. Pavlovic).
The federal republics should deal collectively with the problems of the
Sava catchment, coordinated by the Yugoslavian government. Therefore it
is very important that the recommendations of the Federal Secretariat For
Development are implemented by the Yugoslavian government.
VII. Conclusion«
There are many problems at the Sava catchment. On one hand the
threatening by problems like partitation, desiccation, disturbance,
destruction and pollution. On the other hand there is a lack of
coordination and integration.
Regulation works like "Sava 2000" will lead to an ecological catastrophe
of alarming proportions within a few years. Large surfaces of Slovenian
oak forests will dry off. The Sava floodplains will undergo a complete
transformation, a major part of their large natural potential will be
lost forever.
To solve these problems it is required that there will be an, on federal
and national level, integrated environmental policy.
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